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ARTICLE INFO ABSTRACT

Keywords: Food hypersensitivity is rising worldwide, with strict avoidance of specific foods currently the only effective
Regulations strategy for affected individuals. Regulatory frameworks have been introduced to support allergic consumers;
Food allergy however, regulations addressing non-prepacked foods within the food service sector remain underexplored. This
5::\:3“3"“ scoping review, conducted using an adapted PRISMA methodology, systematically mapped 83 regulatory doc-
Standard uments relating to food allergen management in non-prepacked foods across various global jurisdictions. Five
Training principal themes were extracted from the legislation: (1) Presence of Information About Allergenic Ingredients.

(2) Presence of Information Requesting Consumers to Declare Their Allergies. (3) Training and Education of Food
Business Operators or Staff. (4) Existence of an Action Plan in Case of Anaphylaxis. (5) Existence of Food Allergen
Management System or Individualised Plans. Most regulatory initiatives were located in high-income countries,
underscoring a marked deficit in protections within low- and middle-income settings. Despite recent improve-
ments, critical gaps persist in regulatory coverage, enforcement, and equity, potentially limiting the protection
available to vulnerable consumers. This review offers a comparative framework for international policy devel-
opment and identifies priority areas for strengthening allergen management in food service environments. The
findings are intended to inform policy-makers and guide future research aimed at improving safety, regulatory
inclusivity, and equitable access for allergic consumers eating away from home.

1. Introduction

Food allergy is a disease (FARE, 2025) with immunoglobulin E-
mediated (IgE-mediated) and non-IgE-mediated mechanisms that can
cause various harmful effects on the body, affecting the skin, gastroin-
testinal tract, and respiratory system. In more severe cases, it can lead to
anaphylaxis, which may be fatal (Sicherer & Sampson, 2010). Although
immunotherapy is being tested as a possible treatment, there is currently
no cure. The only way to prevent allergic reactions is to avoid consuming
the triggering foods (Barshow et al., 2024).

According to the World Health Organization, around 220 million
people worldwide suffer from food allergies (World Health Organiza-
tion, 2024), and this number continues to rise (Chang et al., 2023).

Prevalence varies by region: 4.2% in Asia, 3.2% in the Americas, 4.8% in
Europe, 1.6% in Africa, and 7.5% in Oceania (Feng et al., 2023). Com-
mon allergens include dairy, eggs, fish, seafood, nuts, peanuts, soy, and
wheat-based products. However, their prevalence varies according to
regional dietary patterns (Muthukumar et al., 2020). For example, the
rate of anaphylaxis to shellfish is 5.12% in the Philippines (Shek et al.,
2010), compared to just 0.7% in the USA (Sicherer & Sampson, 2010).
People with food hypersensitivity and autoimmune diseases, such as
coeliac disease, also face challenges in managing their diet safely (Caio
et al., 2019; Muthukumar et al., 2020). Like those with wheat allergies,
coeliac patients must exclude wheat and gluten-containing products
from their diet (Cabanillas, 2020). The prevalence of coeliac disease in
the general population is 1%, and it can occur at any age (Caio et al.,
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2019) with diverse symptoms ranging from chronic diarrhoea, weight
loss, and abdominal distension to stunted growth, anaemia, and other
symptoms that can affect any organ or body system (Catassi & Fasano,
2008).

Consumers with food hypersensitivity, and their caregivers, face
challenges in making safe and informed food choices—particularly
outside the home. To protect their health, several countries have
implemented regulations on allergen labelling and communication
(Chang et al., 2023). However, most of these focus on prepackaged
foods. People with food allergies also require information in settings
where non-prepackaged food is sold, such as restaurants and online
delivery applications. These settings may also include cafés, school and
workplace canteens, hospitals, care homes, delicatessens, bakeries, and
street food outlets, all of which play a significant role in daily dietary
intake yet present distinct challenges for allergen communication. These
regulations are essential not only for consumer safety but also for pro-
moting equitable access to adequate nutrition, aligning with Sustainable
Development Goals 10 (reducing inequalities) and 12 (responsible
consumption and production) (United Nations, 2025).

Despite some existing legislation, food-allergic reactions from food
service meals are increasing (Bailey et al., 2011; Soon, 2020), and fatal
cases continue to be reported (Dominguez et al., 2024). In 2016, Natasha
Ednan-Laperouse died after eating a prepacked sandwich which was
made on the premises from which it was sold (prepacked for direct sale)
and therefore exempt from labelling information directly on the prod-
uct. Natasha’s parents campaigned for improved labelling requirements
CNN, 2019; Natasha Allergy Research Foundation, 2025) and resulted in
the UK’s 2021 requirement for full ingredient labelling on prepacked for
direct sale (PPDS) foods (UK Statutory Instruments, 2019 No. 1218). In
2017, Owen Carey died after consuming buttermilk-marinated chicken,
despite informing staff of his dairy allergy. This tragedy led to the
Owen’s Law campaign, advocating for written allergy information to be
provided proactively, though it has not yet been passed into law (Food
Standards Agency, 2022). Similarly, Sabrina Shannon’s 2003 death in an
Ontario school, due to cross-contact, led to Sabrina’s Law (Government
of Ontario, 2005), which mandates that schools implement anaphylaxis
policies and personalised management plans (Food Allergy Canada,
2025). Yet many regions still lack comparable legislative measures.

Implementing regulation is a fundamental step towards improving
food safety and risk communication. However, despite stricter laws, the
food service industry faces major organisational barriers that hinder
compliance. Food services, in particular, deal with greater complexity
than standardised food manufacturing operations (Dominguez et al.,
2024). Allergic reactions may result from various issues, including poor
staff training, miscommunication with allergic customers (Carter et al.,
2020; Soon, 2020), inaccurate supplier labelling, cross-contamination,
or gaps in allergen management for online sales and deliveries (Codex
Alimentarius, 2020). High employee turnover, time pressure (Soon,
2020), and limited financial resources (Dominguez et al., 2024) further
exacerbate these risks. The rise in delivery-based models compounds the
challenge, as many such operations work in confined spaces, using
shared utensils and under significant time constraints (Soon, 2018). As a
result, dining out or ordering from takeaways can be particularly risky
for individuals with food allergies (Figueroa-Gomez et al., 2024; Nas-
seredine et al., 2021), especially where specific regulations are lacking
(Dominguez et al., 2024).

While these challenges are well recognised, there remains a notable
lack of comprehensive and comparative research on how different
countries regulate allergen management in food services — especially
for non-prepackaged foods served in restaurants, cafeterias, and delivery
operations. Most existing studies focus on prepackaged goods or na-
tional case studies, offering limited insight into the broader global reg-
ulatory landscape. As a result, we lack a clear understanding of how laws
and regulations differ in scope, implementation, and enforcement, or
how effectively they protect allergic consumers across diverse contexts.
This study fills this gap by systematically mapping and analysing
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allergen-related regulations in the food service industry across several
countries. It aims to provide key insights for policymakers, highlight
regulatory inconsistencies, and support the development of inclusive
and enforceable food safety frameworks. The findings are expected to
benefit not only public health authorities and legislators, but also food
service stakeholders seeking to improve their practices in increasingly
complex and high-risk environments.

2. Methods

This scoping review aimed to identify and synthesise current laws
and regulations concerning allergen management in food service set-
tings selling non-prepacked foods, including disclosure practices, staff
training, and emergency preparedness.

Scoping reviews are designed to map the breadth of existing evi-
dence, particularly in areas where concepts are complex or emerging.
They do not aim to evaluate the quality of evidence, as in systematic
reviews, but instead offer an overview of what has been studied and
where gaps exist (Pham et al., 2014). A scoping review also differs from
systematic review in terms of the research questions posed, as it typi-
cally addresses broader or more open-ended questions (Arksey and
O'malley, 2005). This review followed the Preferred Reporting Items for
Systematic Reviews and Meta-Analyses extension for Scoping Reviews
(PRISMA-ScR), using the 20-item checklist to ensure methodological
rigour (Tricco et al., 2018). The full checklist is provided in the sup-
plementary material (Table S1).

2.1. Research question
This scoping review was guided by two questions:

1. What are the current regulations concerning food allergy informa-
tion for non-prepackaged foods and meals sold in the food service
sector?

2. How do different countries or regions address the needs of allergic
consumers through legislation targeting non-prepackaged foods in
food service settings?

To operationalise these questions and guide the search strategy, the
Population, Concept, and Context (PCC) framework was applied. The
review focuses on the concept of regulations for food allergen infor-
mation within the context of the food service sector for non-prepackaged
foods, considering a global population of countries and regions with
established food safety legislation.

2.2. Data sources and search strategy

A multi-faceted search strategy was employed, prioritising the
retrieval of grey literature, which constitutes the primary source for
legal and regulatory documentation. This approach aligns with best-
practice recommendations for policy reviews, as governmental regula-
tions and guidance are often not indexed in traditional academic data-
bases (Godin et al., 2015; Paez, 2017). The initial search was conducted
in early December 2024 and subsequently updated in July 2025 and
March 2026 to capture any new or revised documents.

The primary search for grey literature targeted official government
websites, food safety agencies, and non-governmental organizations
(NGOs) relevant to allergy stakeholders. Google Search was systemati-
cally used to identify these sources, a method recognised by PRISMA as a
key component for locating information not published elsewhere
(Rethelefsen et al., 2021). A comprehensive list of the over 78 govern-
ment, food safety agency, and stakeholder websites that were system-
atically searched is provided in Supplementary Table S2.

Documents were included if they referenced any legal requirement
concerning allergen information in non-prepackaged food sold by food
service establishments, whether at the national, regional, state, or
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municipal level. No restrictions were applied to the country or juris-
diction. Searches were conducted in English, Portuguese and Spanish.
To minimise language bias and capture relevant regulations globally,
the review team conducted targeted searches for allergen control laws
and guidance in all high-income countries and BRICS nations, recog-
nising their increased likelihood of having formal legal frameworks on
this topic. When regulations were published in other languages, artificial
intelligence tools (ChatGPT and Gemini) were used to assist with
translation. No language exclusion criteria were applied.

To complement the grey literature search, a systematic search of
academic databases was performed to identify articles that cited or
discussed relevant legislation. The databases included Scopus, PubMed,
Web of Science, Embase, LILACS, and SciELO. The search strategy was
tailored for each database based on the PCC framework (Supplementary
Table S3). A second round was done using Overton index (largest
database of policy documents and grey literature) using the same syntax
used in Scopus.

Documents were included if they mentioned any form of legislation,
guideline, or act related to the management of food allergens for non-
prepackaged foods in food service settings, at any jurisdictional level
(national, regional, or municipal). Documents were excluded if they
focused exclusively on prepackaged foods or if the full text was not
accessible.

To ensure completeness, a final cross-check was conducted in April
and October 2025 using the 04-mini-high model (ChatGPT - OpenAl), a
large language model optimised for structured retrieval. The prompt,
written in English, included a list of the 69 regulations already identified
and instructed the model to search for additional relevant documents
through official government websites, scientific articles, environmental
health agency portals, and reputable news sources. The model was run
using default parameters (temperature = 0.7, top_p = 1.0, max_tokens =
4096, frequency_penalty = 0.0, presence_penalty = 0.0). This step aimed
to identify potentially overlooked regulations and enhance the
comprehensiveness of the review. An additional four regulations were
found in this step.

2.3. Data extraction and synthesis

References identified from the academic database search were im-
ported into the Rayyan software (Ouzzani, et al, 2016) for screening.
Two reviewers (CNF and MSV) independently screened the titles and
abstracts of all identified articles against the study's inclusion and
exclusion criteria, achieving a 95.5% agreement rate. Articles that
passed this initial stage were retrieved for full-text analysis, which was
conducted to identify any mention or citation of existing legislation.

All included regulatory documents were reviewed in full and rele-
vant information was extracted into a structured spreadsheet. The
recorded fields included: country or jurisdiction, title and legal reference
of the regulation, year of publication or enforcement, administrative
level (e.g., national, regional, municipal), type of instrument (e.g., law,
decree, ordinance, guideline), specific provisions regarding food
allergen management in non-prepackaged foods.

A qualitative thematic content analysis was then conducted to clas-
sify the key components of each regulation. This analysis followed
Bardin’s classic framework (Bardin, 1977) and was adapted in line with
recent applications in regulatory scoping reviews (e.g., Bingham, 2023).
The coding was inductive, allowing themes to be identified from the
data rather than being imposed a priori.

The analysis involved the following steps: (1) Pre-analysis: Famil-
iarisation with the material and initial identification of meaningful units
of information (phrases, clauses, or full sentences). (2) Coding:
Descriptive codes were assigned to regulatory features addressing
allergen-related practices. (3) Categorisation: Codes were grouped into
broader thematic categories based on similarity and regulatory intent.
(4) Synthesis: Final themes were refined to represent the dominant
regulatory themes across jurisdictions.
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The resulting five themes were: (1) Presence of Information About
Allergenic Ingredients. (2) Presence of Information Requesting Con-
sumers to Declare Their Allergies. (3) Training and Education of Food
Business Operators or Staff. (4) Existence of an Action Plan in Case of
Anaphylaxis. (5) Existence of Food Allergen Management System or
Individualised Plans.

Each document was coded independently by one researcher, and a
second researcher, who was not involved in the initial coding, inde-
pendently coded a random sample of 22% (18 of 83) of the included
documents (Halpin, 2024). The initial codes and the second coder's
codes were then compared, and any discrepancies were resolved
through discussion with a third researcher to refine the codebook defi-
nitions. The level of initial agreement was high (Cohen's Kappa = 0.817
95% confidence interval from 0.63 to 0.99), providing confidence in the
reliability of the overall coding. Where regulations addressed multiple
dimensions, they were classified accordingly under more than one
theme.

3. Results
3.1. General findings

The initial database search, completed in July 2025, yielded 903
citations. After removing duplicates, 598 records were retrieved for title
and abstract screening. Of those, 486 records were excluded for not
meeting the inclusion criteria.

A total of 112 full-text articles were assessed for eligibility, from
which 50 were excluded, with the main reason being that they did not
present laws regarding allergens in food service establishments. The
remaining articles (n = 62) and the 34 legal documents identified from
them are detailed in Supplementary Table S4. After removing 24
duplicate documents already found in the grey literature, 10 unique
documents were included from this search. Furthermore, 71 documents
were included from the Overton index and from a targeted Google
search for grey literature and Chat GPT.

There was a 95.5% agreement between the two reviewers (CNF and
MSYV). Conflicts were resolved through a consensus meeting with a third
author (DTC). The final number of documents included in this review
was 83 (Table 1). A summary of the screening process is illustrated in
Fig. 1.

In total, 83 legal and regulatory documents addressing food allergen
requirements for non-prepackaged foods and meals in food services
were identified. These documents encompass a variety of legal in-
struments, including 36 state laws, 16 national regulations, 9 municipal
laws, 3 provincial laws, 2 county ordinances, 4 standards, 5 federal laws,
2 manuals, 2 circulars, 2 decrees, and 2 acts. A significant number of
these regulations originate from individual U.S. states, reflecting the
decentralised nature of food safety governance in the United States.
Additional regulations were identified from countries in the European
Union (including overarching EU regulations and local adaptations), as
well as from the United Kingdom, Brazil, Argentina, Canada, Saudi
Arabia, Norway, Switzerland, Dubai, Australia, New Zealand, India,
South Korea, Lithuania, Italy, Peru and South Africa. Documents dating
back to 2004 can be found in the United States (U.S. Food & Drug
Administration, 2004), the European Union, and the United Kingdom
(European Union, 2004); however, these are more general in their
approach to the topic. The earliest specific regulation identified was
Sabrina’s Law, enacted by the province of Ontario, Canada, in 2005,
which requires public schools to implement anaphylaxis policies. Fig. 2
presents a visual summary of the global distribution of allergen-related
regulations in food service settings.

The 83 documents included in this review were categorised into five
thematic groups based on their regulatory scope, as shown in Fig. 3 and
detailed on Sections 3.3-3.7.

Fig. 4 summarises the distribution of regulatory documents accord-
ing to five key themes identified in this review. Given that documents
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Table 1
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Summary of the main laws and regulation related to the management of allergenic foods in food services in different countries (organised by continent).

Type

Scope

Local

Year

Reference

Act
Regulation

Municipal law

Standard

Regulation

Act

Regulation

Regulation

Regulation

Regulation

Regulation

Ministerial
circular

Federal Law

Federal Law

Interministerial
circular

Legislative decree

Standard
Manual

Regulation

Regulation

Regulation

Regulation

Regulation

Guarantees consumer rights to clear and comprehensible
information, including risks from allergens in served meals
Requires allergen information to be available on request at the
point of sale for ready-to-eat foods

Requires allergen management system; trained staff; allergen
disclosure (written, icon-based, or verbal); and pre-sale
information in digital or phone orders

Restaurants must inform consumers about allergens on menus;
allergens, vegetarian, and nutritional symbols may be used
Menus (physical or digital) must include clear allergen warnings
for consumers

Requires allergen labelling for child-preferred foods (e.g., bakery,
ice cream, burgers, pizza) in franchise food chains with 50+
stores; allergen info must be displayed in-store and online, and
provided via leaflets or stickers for phone orders.

Substances that may cause allergies or intolerances must be
clearly communicated to consumers in a legible and visible
manner.

Food handlers must receive training and be supervised in a
manner appropriate to their duties. Therefore, they should be
adequately trained in allergen management to ensure food safety.
In addition, Regulation (EC) No 852/2004, amended in 2021
(Regulation EU No 2021/382), requires that equipment,
conveyances and containers used for the processing, handling,
transport or storage of allergenic substances listed in Annex II to
Regulation (EU) No 1169/2011 must not be used for other foods
unless visibly free from allergen residues after proper cleaning
and checking procedures. Although this amendment does not
apply to the UK post-Brexit, it underscores the importance of
operational practices to prevent cross-contamination.

Requires allergen information for non-prepacked foods; each
member state defines how this must be communicated

Allergen info must be provided in writing or verbally before sale;
for remote sales, info must be available before purchase and at
delivery

Allergen info must be clearly written and accessible; in remote
sales, disclosed before purchase and at delivery

Declares generic signs (cartello unico) insufficient; requires
allergen info per item, visible via menu, label, board, or digital
display

Requires food businesses to provide mandatory allergen
information for non-prepackaged foods, offering flexibility in the
communication method (written or verbal) provided it is
supported by a robust and verifiable tracking system

It requires public canteens (such as those in schools and hospitals)
to provide gluten-free meals to people with coeliac disease upon
request

Mandates a formal Individualised Care Plan (PAI) for students
with food allergies that specifies meal arrangements—either as a
specially provided canteen meal or a family-provided one—and
includes a required Emergency Action Plan authorizing staff to
administer life-saving medication.

Mandates dish-by-dish allergen disclosure on menus in all food
service establishments; penalties range from €3,000 to €24,000
for non-compliance

Allergen info must be clear, written or electronic, and eliminate
ambiguity

Allergen info must be written or verbal; signage must indicate
verbal availability

Requires written allergen disclosure for dine-in and delivery;
verbal info is supplementary only

Allergen info can be written or verbal; verbal info must be
indicated via signage

Requires allergen info for unpackaged foods but can be provided
in any manner the food business chooses including label, sign,
menu, or verbally; where provided verbally consumers must be
made aware that the information is available such as via signage.
Requires full ingredient list with allergens highlighted on
Prepacked for Direct Sale (PPDS) foods

Non-prepacked foods may require labelling that includes allergen
disclosures

South Africa
South Africa

Dubai

India
Saudi Arabia

South Korea

Turkey

European Union and United
Kingdom

EU, Iceland, Liechtenstein,
Norway, Macedonia,
Switzerlandand UK
Croatia

Ireland

Italy

France

Italy

France

Italy

Lithuania
Netherlands

Norway

Switzerland

England, Wales, Northern
Ireland, Scotland

England, Wales, Northern
Ireland
Canada

2008

2010

2023

2020

2018

2021

2017

2004

2011

2014

2014

2015

2015

2005

2021

2017

2014

2020

2014

2016

2014

2019

2016

Republic of South Africa, 2009
Republic of South Africa, 2010

Government of Dubai, 2023

Malhotra Gaur and Khan, 2022
Saudi Food and Drug Authority, 2018

Ministry of Government Legislation, 2023

Ministry of Food, Agriculture and Livestock,
2017

European Union, 2004European Union,
2011European Union, 2021

European Union, 2011

Narodne novine, 2014

Department of Health, 2014

Republique Italienne, 2015

French Government, 2015.

Italy, 2005

France, 2021

Republique Italienne, 2017

Lietuvos Respublikos Sveikatos Apsaugos
Ministras, 2014

Nederlandse Voedsel- en Warenautoriteit,
2020

Ministry of Health and Care Services, Ministry
of Agriculture and Food, Ministry of Trade,
Industry and Fisheries, 2014

Schweizerische Eidgenossenschaft, 2016

UK Statutory Instruments, 2014b

UK Statutory Instruments, 2019

Government of Canada, 2016

(continued on next page)
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Type Scope Local Year Reference
Regulation Information on allergens in non-prepacked foods must be Germany 2017  Gesetze im Internet, 2017
provided either in writing or verbally, provided that written
details are readily available upon request.
Regulation Food services must declare allergens to customers before the Serbia 2017  Legal Information System of the Republic of
purchase, either in writing or verbally by staff who have access to Serbia, 2017
precise and written information
Manual Parents of children with food allergies must provide a medical Canton of Geneva 2024  GIAP, 2024
certificate so that the school staff can develop an individualised
plan. In cases of complex allergies, meals must be provided by the
parents to the school.
Royal decree Allergen info must be written or verbal in food services Spain 2015  Gobierno de Espana, 2015
Provincial law Requires public schools to adopt minimum standards for Canada — Alberta 2020  Legislative Assembly of Alberta, 2019
anaphylaxis policy
Provincial law Requires schools to have anaphylaxis policies and individual plans ~ Canada — Ontario 2005  Government of Ontario, 2005
Provincial law Mandates the continuous on-site presence of at least one certified =~ Canada — Ontario 2017  Government of Ontario, 2017
food handler, whose certification from a government-recognised
program must include comprehensive training in allergen
management.
Federal law Voluntary guidelines for managing food allergies and anaphylaxis =~ USA 2017  U.S. Food & Drug Administration, 2017
in educational settings
Federal law Requires food workers to be trained in allergen awareness and USA 2022  U.S. Food & Drug Administration, 2022
safety
State law Requires allergen awareness posters, menu disclosures, certified USA - Massachusetts 2009  General Court of the Commonwealth of
managers, and a public health program Massachusetts, 2009
Municipal law Requires allergen awareness posters in restaurants for employee USA - Minnesota (Saint Paul) 2010  Allergen awareness, 2010
education
Municipal law Requires food employees to be trained in allergen safety and USA - District of Columbia 2012  Department of Health, 2012
awareness
State law Employees must be trained in food safety, including allergen USA - Wyoming 2012  Wyoming Department of Agriculture, 2012
awareness
State law Requires training in food safety, including allergen awareness USA — Maine 2013  Department of Health Human Services,&
Department of Agriculture, Conservation and
Forestry, 2013
State law Requires food employee training in allergen safety and food safety = USA — Nevada 2013  Nevada Administrative Code, 2013
State law Requires certified food safety managers to complete allergen USA - Michigan 2014  State of Michigan, 2014
training
State law Requires basic allergen training for managers and employees; USA - Florida 2015  State of Florida, Department of Business and
symptom identification included Professional Regulation, Division of Hotels
and Restaurants, 2015
State law Encourages customers to notify staff of allergies; mandates staff USA - Maryland 2015  Maryland General Assembly, 2015
training course listings
State law Requires allergen training standards in restaurant regulation USA - Virginia 2015  Virginia Department of Health, 2015
County ordinance Requires allergen training for food employees and test completion =~ USA — Maryland 2016  Montgomery County, 2016
(Montgomery)
State law Requires allergen awareness training as part of employee food USA - Oklahoma 2016  Oklahoma State Department of Health, 2016
safety training
State law Food employees must be trained in allergen and food safety as per =~ USA — Hawaii 2017  Hawaii Department of Health, & Hawaii
duties Administrative Rules, 2017
State law Mandates training in food safety and allergen awareness for USA - Alabama 2018  Alabama State Board of Health, 2018
employees
State law Requires certified food managers to undergo allergen training USA - Illinois 2017  Illinois General Assembly, 2017
within 30 days and every 3 years
State law Encourages customers to notify staff of allergies; the employee USA - Illinois 2019  Illinois General Assembly, 2019
who receives information about allergies must notify the trained
person in charge
State law Requires food employees to be trained in allergen safety as part of =~ USA — Minnesota 2017  Minnesota Department of Health, 2017
food safety duties
State law Requires allergen awareness training as part of food safety USA - Tennessee 2018  Tennessee Department of Health, 2018
training
State law Requires allergen education in food handler training USA - California 2019  State of California, 2019
State law Requires training in food safety and allergen awareness for USA - Delaware 2019  Delaware Department of Health and Social
employees Services, 2019
State law Requires allergen safety awareness in food safety training for USA - Idaho 2019  Idaho Department of Health and Welfare, &
employees Division of Public Health, 2019
State law Requires employees to be trained in allergen safety and food USA - Wisconsin 2020  State of Wisconsin, & Department of
safety Agriculture, Trade and Consumer Protection,
2020
State law Requires food allergy awareness in restaurants and online food USA — New York 2021 State of New York, 2021
ordering
State law Employees must be trained in food safety, including allergen USA - Arkansas 2022  Arkansas State Board of Health, 2022
awareness
State law Requires training in allergen and food safety practices for food USA - Kansas 2022  Kansas Department of Agriculture, 2022
employees
State law Requires allergen awareness notices in food services and menus USA — New Hampshire 2022  New Hampshire Department of Health and

Human Services, 2022

(continued on next page)
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Type Scope Local Year Reference

State law Requires food workers to be trained in allergen and food safety USA — Washington 2022  Washington State Department of Health, 2022
practices

County ordinance Requires signage and allergen training in food services USA - New York -Westchester 2022  County of Westchester, 2022

State law Mandates allergen posters, menu notices, and allergen training for =~ USA - Connecticut 2023 State of Connecticut, 2023
food protection managers

State law Requires allergen awareness posters in food establishments USA - Texas 2023  State of Texas, 2023

State law Requires food safety and allergen awareness training for food USA - Colorado 2024  Colorado Department of Public Health and
employees Environment & Division of Environmental

Health and Sustainability, 2024

State law Requires allergen training for managers and signage for consumer ~ USA — New Jersey 2024  New Jersey Revised Statutes, 2024
allergen awareness

State law Requires allergen awareness training as part of manager and USA - Ohio 2024  Ohio Administrative Code, 2024
employee duties

State law Mandates training in food safety and allergen awareness for USA - Oregon 2024  Oregon Health Authority, 2024
employees

State law Mandates allergen training for food managers and employees; USA - Pennsylvania 2024  Commonwealth of Pennsylvania, 2024
awareness of symptoms required

State law Requires allergen awareness posters, menu notices, and USA - Rhode Island 2024  Rhode Island Department of Health, 2024
designated managers

Standard Requires declaration of main allergens on or near unpackaged Australia, New Zealand 2015  NSW Food Authority, 2015
food, or upon customer request

Standard Mandates that food businesses have a certified Food Safety Australia, New Zealand 2023 Food Standards Australia New Zealand, 2023
Supervisor and trained food handlers, with both certification and
training legally required to include comprehensive competencies
in allergen identification, cross-contamination prevention, and
customer communication.

Federal Law Requires food service establishments to provide a dedicated menu  Argentina 2015  Congreso de la Nacion Argentina, 2015
for people with coeliac disease, including clearly labelled gluten-
free options available to consumers.

Municipal Law Establishes the requirement that establishments selling or serving ~ Argentina — Buenos Aires 2019  Legislatura de la Ciudad de Buenos Aires,
food and beverages must inform whether products contain gluten, 2019a
with appropriate ‘contiene TACC’ or ‘libre de TACC’ signage.

Municipal Law Requires that party halls and public or private events providing Argentina — Buenos Aires 2019  Legislatura de la Ciudad de Buenos Aires,
food offer at least one option suitable for special diets, including 2019b
those with food allergies.

Municipal law Requires gluten presence information in food services including Brazil - Rio de Janeiro (city) 2017  Camara Municipal do Rio de Janeiro, 2017
buffets and self-service

Municipal law Requires declaration of gluten, sugar, seafood, nuts, and egg Brazil - Rio Grande 2017  Camara Municipal da Cidade de Rio Grande,
allergens in food composition 2017

Municipal law Requires menu indications of gluten, lactose, sugar, and whether ~ Brazil — Belo Horizonte 2018 Prefeitura Municipal de Belo Horizonte, 2018
foods are diet/light

Municipal law Requires menu indication of gluten, lactose, and milk protein Brazil - Serra Negra 2025  Prefeitura Municipal de Serra Negra, 2025
presence in restaurants, bars, hotels, and similar establishments

State law Menus must indicate presence of gluten, lactose, milk, fish, Brazil — Ceara 2022  Estado do Ceard, 2022
almonds, dyes, nuts, soy, egg, and crustaceans via icons

State law Requires seafood allergen kits and visual allergy action plans in Brazil - Piaui 2023  Estado do Piaui, 2023; Decreto no 22.679, de
restaurants 17 de janeiro de, 2024

State law Requires allergen info on menus (physical or digital) for lactose, Brazil - Para 2024  Estado do Pard, 2024
gluten, and seafood

State law Requires clear identification of allergens (including gluten, Brazil — Bahia 2025  Bahia, 2025
lactose, nuts, seafood, eggs, soy, etc.) in menus (digital or
physical) in all food establishments

Regulation Requires that, if a consumer reports being allergic or Peru 2018  Ministerio de Salud de Pert, 2018

hypersensitive to a food, the kitchen must be notified to apply
practices that prevent the use or cross-contact of the allergen in
served dishes

Disclaimer of liability: All information listed in the table above is believed to be accurate at the time provided. No warranty of accuracy is given by the authors. The
authors will not be held liable for any improper or incorrect use of the information provided. Source: prepared by the authors.

could be classified under more than one theme, the total number of
assignments (n = 92) exceeds the number of included documents (n =
83).The most frequently addressed theme was training and education of
food business operators or staff (Theme 3; 39 documents), followed by
requirements for information about allergenic ingredients (Theme 1; 34
documents). Fewer regulations dealt with requesting consumers to
declare their allergies (Theme 2; 7 documents), the existence of food
allergen management systems or individualised plans (Theme 5; 8
documents), and action plans for anaphylaxis (Theme 4; 4 documents).
Seven regulatory documents were classified under more than one theme,
indicating that they address multiple aspects of allergen management
simultaneously (Fig. 3). Notably, the Dubai Food Code 2.0 appears in
four out of the five thematic categories, reflecting their comprehensive
approach that spans ingredient disclosure, consumer notification, staff

training, and the implementation of allergen management systems.
3.2. Regional highlights

Several regulatory instruments identified in this review apply to
multiple nations. One of the most prominent is Regulation (EU) No
1169/2011, which mandates that food business operators must provide
clear and accurate allergen information to consumers, including for non-
prepacked foods and foods sold via distance communication. While the
regulation applies directly to prepacked foods, it allows each member
state to define how allergen information for non-prepacked foods should
be made available. Therefore, national implementation laws are
required across the 27 EU member states, which include Austria,
Belgium, Bulgaria, Croatia, Cyprus, Czechia, Denmark, Estonia, Finland,
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France, Germany, Greece, Hungary, Ireland, Italy, Latvia, Lithuania, Iceland, Liechtenstein, Norway, North Macedonia, Switzerland, and the
Luxembourg, Malta, the Netherlands, Poland, Portugal, Romania, United Kingdom have adopted or aligned with the provisions of this
Slovakia, Slovenia, Spain, and Sweden (European Union, 2025; UK regulation (Food Allergy Research & Resource Program, 2024), further
Statutory Instruments, 2014a). Additionally, although not EU members, expanding its geographical scope.
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Another example of a cross-national regulation is GSO CODEX STAN
80:2023, which was developed by the Gulf Cooperation Council (GCC)
Standardization Organisation. This document is not listed in Table 1, as
it has an advisory and non-mandatory nature; however, it is important
for understanding actions at a cross-national level. The GSO includes the
governments of the United Arab Emirates, Bahrain, Saudi Arabia, Oman,
Qatar, Kuwait, and the Republic of Yemen (GCC Standardization Or-
ganization, 2025). This standard draws on Codex Alimentarius CXC 80-
2020 (Codex Alimentarius, 2020) and sets out a series of recommen-
dations for allergen control in food service environments, including
cross-contact prevention and consumer communication.

3.3. Theme 1: presence of information about allergenic ingredients

A total of 34 documents mandating the provision of allergen infor-
mation in food service settings were identified, comprising thirteen
regulations, five municipal laws, three standards, three state laws, two
acts, one legislative decree, one ministerial circular, one federal law, one
manual, one national law, and one royal decree. These instruments
generally stipulate that food business operators must clearly and visibly
inform consumers about the presence of specific allergens in unpack-
aged foods. This theme is further divided into two sub-themes: i) written
disclosure; and ii) verbal communication. Examples of menus and
signage illustrating these practices are provided in the supplementary
file.

Several international and regional frameworks emphasise the
requirement for allergens disclosure. For instance, the standard adopted
by members of the Gulf Standardisation Organisation (GSO)—including
Bahrain, Kuwait, Oman, Qatar, Saudi Arabia, and the UAE—aligns with
Codex Alimentarius guidelines and requires allergen information to be
accessible both on-site and online, where applicable. An example of a
menu used in the United Arab Emirates can be seen in Fig. S1. Figs. 52
and S3 show examples of a physical and an online menu used in Saudi
Arabia, respectively. Similarly, national regulations in the Netherlands,
Switzerland, the European Union, and Croatia mandate disclosure of the
14 most common allergens, which include the Codex ‘Big 8 plus celery,
lupin, mustard, sesame, sulphites, and molluscs. While written formats
are preferred, verbal communication is permitted in some cases, pro-
vided that a prominently displayed notice informs consumers that this
information is available. Examples of menus can be seen in Figs. S4, S5,
and S6 for England, Switzerland, and the Netherlands, respectively. In
Croatia, this disclosure must occur prior to the completion of the sale (an
example of a menu from Croatia can be seen in Fig. S7). Saudi Arabia
adopts a comparable approach by requiring menus—physical or onli-
ne—to include allergen warnings for the 14 major allergens. In the
United Kingdom, the Food Information Regulations 2014 allows
allergen information to be provided in various forms, including verbal
communication, provided the consumer is clearly informed of its
availability. These regulations also cover prepacked for direct sale
(PPDS) foods, such as sandwiches prepared in advance of busy periods,
which must be labelled with the name of the food and a comprehensive
list of ingredients with allergens clearly highlighted (Fig. S8).

Other countries take a more prescriptive stance on the mode of
communication. In Norway, allergen information must be presented in
writing—on menus, notices, screens, or posters—with verbal commu-
nication allowed only as a supplement (Fig. S9). Ireland requires that
this information be clear, legible, and provided in English or both En-
glish and Irish (Fig. S10), while Lithuania mandates written or electronic
disclosure that prevents any ambiguity for the consumer. In some ju-
risdictions, the use of visual symbols and icons is permitted or encour-
aged to improve clarity. For example, Dubai allows the use of written
formats, pictorial icons, or verbal disclosure upon request (Fig. S11).
India mandates allergen information and permits icons, alongside re-
quirements for indicating vegetarian status and nutritional values
(Fig. S12). In Brazil, the state of Ceara requires allergen presence—such
as gluten, lactose, milk, fish, almonds, colourings, soy, eggs, and
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crustaceans—to be identified with icons adjacent to menu items (ex-
amples of the symbols and a menu using the symbols can be seen in
Figs. S13 and S14, respectively. Under the Australia New Zealand Food
Standards Code, meals served in restaurants and cafés that are not
prepackaged are exempt from full labelling requirements. However,
businesses are still required to provide allergen information either
clearly at the point of display or upon request (Fig. S15). This ensures
that consumers with food allergies have access to relevant safety infor-
mation, even in non-prepacked food service settings. For PPDS foods full
allergen labelling is mandatory. These products must include a complete
list of ingredients, with the presence of any of the following allergens
clearly declared. The list incorporates the ‘Big 8’ allergens identified by
the Codex Alimentarius, as well as sesame seeds, lupin, and added sul-
phites when present at levels above 10 mg/kg.

The specific allergens that must be declared also vary. Some coun-
tries adhere closely to the Codex Alimentarius ‘Big 8/, while others have
tailored lists. In Brazil, the absence of a specific federal framework has
created a legislative void, resulting in considerable regulatory hetero-
geneity as states and municipalities enact their own rules. This disparity
is evident in the range of local mandates: the state of Para, for example,
requires disclosure of lactose, gluten, and seafood; Rio de Janeiro's
regulations focus solely on gluten and its derivatives (Fig. S16); the
municipality of Belo Horizonte's scope extends to gluten, lactose, sugar,
and a food's classification as 'diet' or 'light' (Fig. S17); and Rio Grande do
Sul mandates a broad list including gluten, sugars, seafood, oilseed, and
eggs. In Argentina, the legal requirement centers specifically on gluten.

Several frameworks also address remote food sales, such as take-
aways and delivery services. Dubai requires allergen information to be
disclosed before the transaction is completed, either verbally or in
writing. Similarly, Regulation 1169/2011 from the European Union
mandates that allergen information be made available prior to the
purchase and at the time of delivery. This information may be
communicated in written form (e.g., on websites or menus) or verbally
(e.g., by telephone). In the UK and European Union, allergen details for
takeaway orders placed online or by phone must be available at two
critical points: before the order is finalised and upon delivery, typically
via printed menus, labels, or stickers. Following a similar principle,
South Korea mandates that its list of 22 specified allergens must be
clearly displayed on menus, online, and in leaflets for telephone orders.

3.4. Theme 2: presence of information requesting consumers to declare
their allergies

Seven official documents—comprising six state laws, and one
municipal law—mandate that food establishments display signs
encouraging customers to disclose any food allergies. This regulatory
approach has been widely adopted across several U.S. jurisdictions,
including New Hampshire (Fig. S18), Massachusetts (Fig. S19), Rhode
Island (Fig. S20), Maryland (Fig. S21), Connecticut (Fig. S22), and Illi-
nois. Depending on the jurisdiction, the requirement may be met
through notices on physical menus, wall-mounted signs, or information
boards (Rhode Island Department of Health, 2012; General Court of the
Commonwealth of Massachusetts, 2009; Maryland General Assembly,
2015; New Hampshire Department of Health and Human Services, 2022;
State of Connecticut, 2023).

The regulation of New Hampshire is even more specific, as it pro-
vides recommended wording for this type of notice: ‘Before placing your
order, please inform your server if a person in your party has a food
allergy’ (New Hampshire Department of Health and Human Services,
2022).

Although not mandatory at the international level, encouraging
consumers to disclose their food allergies is also endorsed in voluntary
guidance. The Codex Alimentarius, through its CXC 80-2020 guidance,
recommends the use of such signage as a best practice for food busi-
nesses, though it does not impose it as a legal obligation (Codex Ali-
mentarius, 2020). Similarly, the UK Food Standards Agency (FSA)
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promotes the display of notices inviting customers to disclose allergies
or intolerances, aligning with the intent of Regulation (EU) No 1169/
2011 (European Union, 2011; Food Standards Agency, 2024). An
example of this signage can be seen in Fig. $23, and a representative EU
menu featuring allergen prompts is provided in Fig. S24.

3.5. Theme 3: training and education of food business operators or staff

A total of 39 official documents addressing the training and educa-
tion of catering staff in food service establishments were identified.
These include 30 state laws, three municipal laws, two county laws, one
standard, one regulation, and one federal law. This theme is further
divided into four sub-themes: (i) person in charge of training; (ii)
training of food service employees; (iii) government intervention in
allergen handling; and (iv) awareness through informational posters.

It is important to note that while many jurisdictions mandate food
safety training for food service workers, only a subset of these regula-
tions explicitly address food allergy. In several countries, including the
United States, food safety legislation includes general provisions on staff
training and hygiene practices without specifically mentioning allergen
management. However, given that food allergies represent a significant
health hazard, allergen awareness should be considered an integral
component of food safety training. For the purposes of this review, only
regulations that explicitly mention food allergies were included.

Person in charge of training — In the United States, many states
adhere to the Food Code issued by the U.S. Food and Drug Adminis-
tration (FDA) (U.S. Food & Drug Administration, 2024), which provides
comprehensive recommendations on food safety practices. An important
requirement of the Food Code is that the person in charge of a food
establishment must ensure that staff receive appropriate food safety
training, including allergen awareness. This provision has been adopted
by several states, including Wisconsin, Arkansas, Delaware, Colorado,
Wyoming, Washington, Tennessee, Oregon, Ohio, Pennsylvania, Ala-
bama, Hawaii, Idaho, Kansas, Maine, Nevada and the District of
Columbia (municipal law). Under these regulations, managers are ex-
pected to understand the principles of food safety, including identifying
the major food allergens and recognising the symptoms of food allergic
reactions. This emphasis on training underscores the critical role of food
safety education in mitigating food allergy reactions in food service
establishments.

Training of food service employees — In addition to the U.S. Food
Code, several jurisdictions — both within the U.S. and internationally —
have implemented more extensive training and certification re-
quirements for food service workers. Notable examples include Regu-
lation (EU) 852/2004, the GSO Codex, regulations in Dubai and specific
laws in U.S. states such as Maryland, Michigan, Virginia, Illinois, and
California. The GSO Codex, for example, requires food service em-
ployees to know the establishment’s menu, including allergenic in-
gredients and the risks of cross-contamination (GSO Codex Stab
80:2023, 2023). The Public Act 100-0367 in Illinois has included
extensive information to define the topics, contents, and requirements
for allergen awareness training in food service establishments. The
contents include but are not limited to major food allergens, food allergy
reactions symptoms, ways to prevent cross-contact, ways to communi-
cate about food allergies with other personnel, and how to deal with
food allergy related emergencies. In California, food service employees
who have completed allergen training must carry a certification card as
proof of their knowledge (State of California, 2019).

Government Intervention in Allergen Handling — Three US states
have special obligations with regard to state intervention in the handling
of allergens. Massachusetts requires the Department of Public Health to
establish a’Food Allergy Friendly’ programme in which restaurants
voluntarily participate and meet minimum criteria, such as maintaining
an on-site list of all ingredients used in their preparations and making
this list available to customers (General court of the commonwealth of
Massachusetts, 2009). Maryland requires the Department of Health and
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Mental Hygiene to maintain a list of food allergen courses and training
programmes on its website (Maryland General Assembly, 2015). Vir-
ginia requires the state health department to provide food allergy
training and distribute educational materials to restaurant employees
(Virginia Department of Health, 2015).

Awareness Through Informational Posters — Several regulations
emphasise employee awareness through informational posters. In many
places in the U.S., food service establishments are required to display
food allergy awareness posters in employee areas. This requirement is
enforced in states such as Massachusetts, Rhode Island, Maryland,
Michigan, New Jersey, New York, Connecticut, Texas and the city of
Saint Paul, Minnesota. New York State provides specific guidelines for
poster content, which must include the following: Procedures to follow
when a customer reports an allergy; Measures to avoid cross-
contamination; and Emergency protocols for allergic reactions,
including when to call 911. In addition, the information on these posters
must be available in English and other languages to ensure accessibility
to diverse populations (State of New York, 2021). Connecticut requires
its employees to certify in writing that they have read and understand
the information on the posters (State of Connecticut, 2023). Examples of
these posters, which are recommended for use in Massachusetts, Rhode
Island, Maryland, Michigan, Texas, New York, New Jersey, and Con-
necticut, can be found in Figs. S25, $26, S27, S28, S29, S30, S31, and
S32, respectively. These posters serve as practical tools to reinforce food
safety protocols and ensure that employees are well-informed about
allergen handling.

3.6. Theme 4: existence of an action plan in case of anaphylaxis

Four official documents were identified that address action plans for
anaphylaxis, including one state law from Brazil, two provincial laws
from Canada, and one federal law from the United States.

In the Brazilian state of Piaui, catering establishments that sell
products containing seafood or its derivatives are required to maintain
and provide access to emergency medicine kits for the management of
food allergic reactions. These establishments must also display infor-
mation regarding the symptoms of food allergy and the availability of
the emergency kit (Estado do Piaui, 2023). Furthermore, a poster de-
tailing the anaphylaxis action plan must be visibly displayed within the
restaurant premises (Decreto no 22.679, de 17 de janeiro de, 2024). An
example of this poster is shown in Fig. S33.

In Canada, the provinces of Ontario and Alberta have enacted
legislation mandating the development of anaphylaxis management
plans in public schools to protect students with food allergies
(Government of Ontario, 2005; Legislative Assembly of Alberta, 2019).
Alberta’s legislation builds upon Sabrina’s Law, initially established in
Ontario, and sets out minimum requirements including: risk-reduction
strategies for allergic students, a communication protocol for the
school community, mandatory training for school staff, identification
procedures for students with allergies, and the provision of epinephrine
auto-injectors (Food Allergy Canada, 2019).

In the United States, the federal Food Safety Modernization Act
(FSMA) includes voluntary guidelines for anaphylaxis management in
schools and early childhood education settings (U.S. Food & Drug
Administration, 2017). Also, since 2003, the US Federal Aviation
Administration regulations have required all commercial airliners in the
U.S. to carry epinephrine in their onboard Emergency Medical Kits
—typically in vial form, intended for administration via syringe by a
medically trained person (U.S. Federal Aviation Administration, 2003).

3.7. Theme 5: existence of food allergen management system or
individualised plans

Eight documents were identified that explicitly address the imple-
mentation of food allergen management systems or individualised plans.
These include two municipal laws, one provincial law, one federal law,
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one national regulation, one general terms and conditions, one inter-
ministerial circular, and one national law. Unlike broader food safety
regulations, three of these documents provide clear guidance on how
allergen control measures should be developed and implemented.

Sabrina’s Law in Ontario (Canada) is the only regulation mandating
the creation of individualised anaphylaxis plans for each student at risk
(Food Allergy Canada, 2025a). However, this requirement is specific to
the school setting. In contrast, both the Dubai legislation and the GSO
Codex require food service establishments to establish allergen man-
agement systems (GSO Codex Stan 80:2023, 2023; Government of
Dubai, 2023).

The Dubai framework outlines several essential components,
including the assessment of raw materials for allergenic content, risk
assessment to prevent cross-contact, validation and verification of pro-
duction processes, verification of cleaning procedures, communication
strategies, and documentation of allergen-related actions. It also man-
dates that employees undergo allergen management training prior to
starting work (Government of Dubai, 2023).

Similarly, the GSO Codex defines procedures for menu management,
sourcing ingredients with known allergenic profiles, recording aller-
genic content, and implementing cleaning practices to avoid cross-
contamination. It recommends assigning a staff member responsible
for allergenic foods or, where this is not feasible, ensuring rigorous hand
hygiene. The standard also emphasises training as a core element of
allergen management (GSO Codex Stab 80:2023, 2023).

Other legal frameworks address specific operational requirements. In
Argentina, Buenos Aires Law 6.296 focuses on menu availability,
requiring that venues for public or private events provide at least one
option suitable for special diets, including food allergies. Taking a
different approach focused on real-time communication, a Peruvian
regulation mandates a clear protocol for when a consumer declares an
allergy: the kitchen must be formally notified to implement specific
procedures aimed at preventing cross-contact with the identified
allergen.

Although not allergen-specific, one document—namely the U.S.
Federal Food Safety Modernization Act (FSMA)—provides voluntary
guidelines for anaphylaxis management in schools, early childhood
education settings, and other relevant institutions (U.S. Food & Drug,
2017).

In addition, although not always explicitly stated, some jurisdictions
incorporate allergen management within general food safety systems
based on the Hazard Analysis and Critical Control Points (HACCP)
approach. In these cases, allergens are treated as chemical hazards, and
their control may be embedded in procedures for hazard identification,
risk mitigation, and staff training.

4. Discussion
4.1. Geographic inequalities and regulatory gaps

This review identified 83 allergen-related regulations across
different countries, regions, and states, classified into five thematic
categories. While high-income countries—particularly in Europe, North
America, and Oceania—have developed more comprehensive frame-
works, significant regulatory gaps remain globally. Only one country in
Africa and a few jurisdictions in South America (mostly subnational)
were found to have specific legislation addressing food allergies in food
service settings.

Brazil exemplifies this fragmented landscape. The country lacks a
specific federal regulation for allergen disclosure in food services,
resulting in considerable variation across states and municipalities. This
fragmentation poses challenges for consumers, who encounter incon-
sistent information, and for food businesses, which must comply with
overlapping or conflicting rules. Efforts to address this gap include a
proposed federal bill (PL 246,/2025) and the use of ANVISA RDC 26/
2015—originally designed for prepacked foods—as a benchmark in new
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state-level laws, such as in Bahia (Brazil, 2025; Bahia, 2025). On the
other hand, the Dubai Food Code provides an example of a more holistic
approach. It outlines a full allergen management system, including risk
assessment, ingredient identification, control measures, monitoring,
corrective actions, and record-keeping. Similarly, the GSO Codex (Stab
80:2023) integrates procurement, cross-contamination prevention, staff
training, and menu labelling into a comprehensive framework for
allergen safety.

The predominance of regulatory initiatives in high-income countries
must be contextualised by the structural barriers faced by low- and
middle-income countries (LMICs). In many LMICs, food allergy remains
an under-recognised public health issue, partly due to the absence of
reliable epidemiological data and the lack of allergy as a defined medical
specialty (El-Gamal et al., 2019). This impairs diagnosis, reporting, and
policy prioritisation. Additional barriers include under-resourced
healthcare systems, limited training for health professionals, and
scarce public education campaigns. Allergen labelling is often absent or
poorly enforced, and high illiteracy rates further undermine the acces-
sibility of food safety information (Grace, 2015; El-Gamal et al., 2019).

These challenges are amplified in informal food markets, which ac-
count for up to 60-90% of food sales in sub-Saharan Africa (Grace,
2015). In these contexts, food safety practices are based more on visual
cues and trust than regulatory standards, and small-scale vendors often
lack the capacity or incentives to adopt allergen control measures.
Regulatory inertia may also reflect economic resistance from food in-
dustry stakeholders, especially where stricter legislation could impose
additional costs or require substantial operational changes (Lacy-Nich-
ols & Williams, 2021; Nestle, 2013). To overcome these barriers, multi-
stakeholder strategies are needed. At the governmental level, municipal
governments could offer tax incentives to SMEs adopting digital allergen
tracking, following successful models used to promote hygiene in
informal markets (Adeosun et al., 2023; Jaffee and Henson, 2024).
Research on food safety in informal markets of LMICs demonstrates that
alternative strategies focused on municipal institutions and involving
multisectoral interventions are necessary to complement national con-
trols (Jaffee & Henson, 2024). In parallel, allergen management could
be embedded within broader food safety schemes—such as Codex CXC
80-2020—minimising the need for standalone regulatory systems while
leveraging existing frameworks (Codex Alimentarius, 2020).

Notably, the absence of specific allergen regulation is not limited to
LMICs. Several high-income nations—including Japan, Chile, Uruguay,
China and the Russian Federation—also lack binding food service-
specific legislation. Japan, for example, promotes a voluntary
approach: the Consumer Affairs Agency (CAA) provides multilingual
educational materials and guidance to encourage allergen disclosure,
but does not impose penalties for non-compliance (Akiyama & Adachi,
2021; CAA, 2024). These policy choices may reflect differences in
institutional capacity, regulatory philosophy, or the relative visibility of
allergic consumers in public discourse, though the specific reasons were
not investigated in this review.

Notably, China — the world's most populous country and a BRICS
member — currently has no binding regulation specifically addressing
allergen management for non-prepackaged foods in food service set-
tings. While the newly published GB 7718-2025 ((National Health
Commission of the People's Republic of China & State Administration for
Market Regulation, 2025) standard introduces mandatory allergen
labelling for prepackaged foods from March 2027, no equivalent
requirement exists for restaurants and similar establishments, reinforc-
ing the pattern of regulatory gaps observed in large emerging
economies.

In this context, international organisations such as the Codex Ali-
mentarius and the World Health Organisation play a critical role in
promoting regulatory convergence and supporting countries with
limited infrastructure. Their guidance serves as a foundation for har-
monising allergen control efforts worldwide, particularly in the out-of-
home food sector, and may help to reduce the growing global
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inequities in the protection of food-allergic individuals.
4.2. Challenges in implementation

Despite the existence of regulations, there are significant gaps be-
tween established policies and their practical implementation across
jurisdictions. For instance, a study in Ireland found that only 16% of
food businesses audited provided accurate allergen labelling (Donovan
et al., 2018). In the UK, an audit of 65 fast food takeaway outlets found
that over 70% were non-compliant with allergen information legisla-
tion, representing a significant public health concern (Royal Society for
Public Health RSPH, 2015). In the United States, a CDC report revealed
that more than half of restaurant employees had never received food
allergy training (Radke et al., 2016), despite expressing confidence in
their ability to serve allergic consumers safely (Radke et al., 2017).
Further research from England showed that 43% of businesses made
only minimal efforts to control allergens, while 29% showed no allergen
control measures at all (Bailey et al., 2011). Similarly, studies of inde-
pendent restaurants in the U.S. found that less than half had written
allergy protocols, and over half of food handlers lacked specific training
(Ahuja & Sicherer, 2007).

These findings illustrate that regulation, while essential, is only the
first step in protecting consumers with food allergies. The consistent
implementation of allergen-related policies remains a significant public
health challenge, shaped by organisational, cultural, and economic
barriers that transcend legal mandates. For example, training and edu-
cation requirements appeared in a significant portion of the identified
regulations. However, studies suggest that training alone is not sufficient
to ensure compliance or safe practice. In a survey of 278 U.S. restau-
rants, fewer than half of employees had received training on food al-
lergies (Radke et al., 2017)(), despite many states mandating it. Broader
studies have shown that food service workers often hold mis-
conceptions—such as confusing lactose intolerance with milk allergy,
believing allergens can be removed from dishes after preparation, or
assuming cooking neutralises allergenic proteins (Soon, 2018; Bailey
et al., 2011).

High staff turnover, limited time for onboarding, and financial con-
straints make the consistent delivery of effective training difficult
(Newman, 2023; Dominguez et al., 2024). These operational barriers are
common in food service and may explain the gap between regulatory
intent and practice. Moreover, as training alone has proven insufficient
to change food safety behaviours in similar contexts (da Cunha et al.,
2022), it must be reinforced by broader organisational support, clear
communication structures, and formal allergen management protocols
(da Cunha, 2021). Collectively, these studies highlight the need for
greater education, training, and organisational support to ensure
adequate compliance with allergen regulations.

4.3. Communication and consumer protection

Communication with consumers remains one of the most critical, yet
fragile, components of allergen risk management in the food service
sector. Many jurisdictions require food service operators to display
posters or prompts on menus encouraging customers to disclose allergies
before ordering (Carter et al., 2020). This practice is seen in U.S. states
such as New Hampshire, Massachusetts, and Rhode Island (General
Court of the Commonwealth of Massachusetts, 2009; New Hampshire
Department of Health and Human Services, 2022; Rhode Island
Department of Health, 2012). However, despite such initiatives,
communication failures are common. Consumers often feel uncomfort-
able informing staff about their allergies due to stigma or fear of being
seen as a burden (Barnett et al., 2020; Leftwich et al., 2011), while
restaurant staff in both the USA and UK frequently believe that re-
sponsibility lies solely with the customer (Wen & Kwon, 2017; Soon,
2018). This mismatch creates a dangerous gap between the availability
of information and its effective use.
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Compounding this issue is the persistent lack of internal communi-
cation protocols. Miscommunication between waitstaff and kitchen
personnel is a recognised risk factor (Gowland et al., 2024; Newman,
2023), and language barriers further increase the likelihood of error
(Gowland et al., 2024). Regulatory solutions such as multilingual
signage (e.g. New York State) and visual communication tools like
Japan’s’Allergy Communication Sheet’ (CAA, 2025) have been imple-
mented in some jurisdictions to address this.

Menu design can play an important role in facilitating effective
allergen communication. Experimental research has demonstrated that
directive formats—using visual elements such as icons—are more
effective in capturing consumer attention than text-only menus. For
instance, an eye-tracking study by Lee and Wei (2024) found that menus
with allergen symbols significantly improved visual engagement with
allergen information. Several regulatory frameworks already reflect this
principle, including those in Ceard, Brazil (Estado do Ceard, 2022), and
Dubai (Government of Dubai, 2023). However, the effectiveness of any
communication strategy depends on the availability of accurate and up-
to-date information. Many food service establishments still lack stand-
ardised recipes or written ingredient records (Radke et al., 2017),
limiting the reliability of allergen declarations.

Even when information is provided, allergic reactions still occur.
Begen et al. (2018) reported that more than half of allergy incidents
happened despite communication with staff, and in some cases, even
when allergens were listed on menus. These findings underline the
limitations of communication strategies in the absence of robust oper-
ational controls.

A further challenge is the inconsistent use of precautionary allergen
labelling (PAL) in food service. Unlike prepackaged products, most ju-
risdictions lack clear guidance on how to communicate the risk of un-
intentional allergen presence in restaurant meals. As a result,
establishments often rely on broad disclaimers such as’we cannot
guarantee this food is free from allergens,” which may offer legal pro-
tection but provide little clarity to consumers. Research shows that
nearly half of consumers mistakenly believe PAL is mandated by law,
and up to 40% report purchasing products with PAL, indicating wide-
spread confusion about its meaning and reliability (Barnett et al., 2011).
Conversely, individuals with a history of severe reactions are signifi-
cantly less likely to consume such products, highlighting the role of
personal experience in shaping risk perception.

These communication failures have prompted recent public cam-
paigns demanding stronger regulatory safeguards. For example, Owen’s
Law has gained formal support from the FSA, which recommended its
implementation to government ministers in 2023, though legislation is
still pending (Grantham, 2024). In the United States, California enacted
the Allergen Disclosure for Dining Experiences (ADDE) Act (SB 68) in
October 2025 (California, 2025), becoming the first state to require
large restaurant chains to list the top nine allergens directly on menus,
recognising the inadequacy of voluntary or verbal-only approaches

The challenges are even more pronounced in digital food environ-
ments. With the rise of food delivery platforms, consumers increasingly
rely on online menus for allergen information. Laws recently adopted in
New York State, which mandate allergy disclosure fields and real-time
menu updates, offer promising models for improving transparency.
However, settings such as dark kitchens—where operational oversight is
limited and menu changes frequent—pose additional risks to allergic
consumers. Addressing regulatory gaps around unintentional allergen
contamination and PAL, especially in these rapidly evolving formats, is
essential to strengthen consumer protection and support informed food
choices.

4.4. Digital platforms and delivery services
The complexity increases when meals are ordered via delivery apps

or online platforms. In these contexts, communication is often mediated
through third-party systems, which may delay updates to menus and
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allergen information. For example, Laheri et al. (2025a) reported a lag
time in updating online allergen information and menu changes in some
of UK digital platforms that could range from a few hours to several
days. This delay in updating allergen information on online platforms
may prevent food hypersensitive consumers from accessing critical,
timely information regarding changes in recipes, especially if food al-
lergens were used. This creates critical vulnerabilities, particularly in
the case of dark kitchens, which often operate in constrained environ-
ments with limited oversight (da Cunha et al., 2024). Many dark
kitchens operate in informal or semi-formal environments, often strug-
gling to comply with food safety regulations due to limited oversight (da
Cunha et al., 2025), high staff turnover, and shared facilities. Shared
space and kitchen facilities including storage space and equipment pose
a heightened risk of cross contamination as different food business op-
erators or even staff working for separate dark kitchens may not be
aware of the food allergens used by other parties. Conflicts between
different dark kitchens have been reported pertaining to responsibilities
and cleaning of communal spaces and shared facilities (Laheri et al.,
2025b). This informality and lack of cooperation increase the risk of
lapses in allergen management and hygiene, especially when multiple
brands or different food business operators share the same kitchen space
and responsibilities are unclear.

Consumers typically do not perceive third-party delivery apps as
responsible for food safety or allergen communication, instead attrib-
uting responsibility solely to the food operator (Hakim et al., 2022;
Hakim et al., 2026) or the regulators (Flanagan et al., 2025). This
perception allows platforms to avoid proactive vigilance, despite their
central role in mediating information and transactions. As a result, apps
may not prioritise timely allergen updates or robust verification of food
safety practices, leaving consumers exposed to risk.

Regulatory challenges include the lack of clear liability frameworks
for third-party platforms, insufficient guidance for enforcement
agencies, and the difficulty of inspecting and monitoring virtual or
home-based kitchens. Up to 79% (n = 123) of Environmental Health
Officers in England reported challenges in identifying and inspecting
virtual or home-based kitchens. One of the key concerns raised was the
logistical challenge posed by the uncertain or sporadic operating hours
of such kitchens, which significantly hinders the ability of Environ-
mental Health Officers (EHOs) to carry out inspections. A second major
challenge involves the inspection of shared kitchen facilities, especially
in determining responsibilities and how the staff from different food
business operators (FBOs) ensure hygiene, especially in communal
spaces. When different FBOs use the same premises at different times,
the overall number of required site visits to ensure adequate oversight
for each business increases. This further increases the regulatory burden
when their resources are already overstretched (Laheri et al., 2025a).
Regulations such as those in New York State, which mandate online
allergen declaration and allergy-reporting fields in delivery interfaces,
are therefore essential (State of New York, 2021). This mandatory
approach contrasts with the guidelines in Singapore, where the online
disclosure of allergens for non-prepacked cooked meals—the category
most relevant to delivery services—is encouraged but not legally
required (Singapore Food Agency, 2021)

Digital ordering is now routine in many households, a trend accel-
erated by the COVID-19 pandemic (Francioni et al., 2022; Haas et al.,
2022). Regulatory oversight must keep pace with these evolving con-
sumer habits to ensure allergen safety in non-traditional food service
formats.

4.5. Practical implications

The results of this study highlight the need for more integrated and
context-sensitive regulatory approaches to allergen management in food
service. While training is one of the most common requirements found
across jurisdictions, its effectiveness is limited when implemented in
isolation. Regulatory bodies should consider not only mandating initial
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training, but also establishing periodic refresher courses and ensuring
that food handlers have access to practical tools such as posters,
checklists, and simplified guidelines adapted to the realities of fast-
paced work environments. These efforts should be reinforced by the
implementation of structured allergen management systems, including
procedures for ingredient traceability, cross-contact prevention, clean-
ing protocols, and clearly defined responsibilities among staff.

Equally important is the way in which information is communicated
to consumers. Written and visual forms of disclosure, such as directive
menus using icons or symbols, should be prioritised over verbal-only
formats, especially in environments with linguistic diversity or limited
time for in-person clarification. To enhance consumer confidence and
reduce the risk of miscommunication, regulations should require food
service operators to maintain up-to-date ingredient lists and ensure that
allergenic content is clearly labelled and easily accessible, both in
physical locations and in online formats.

Finally, given that allergens are increasingly recognised as chemical
hazards within food safety frameworks, their inclusion within formal
HACCP-based procedures should be explicitly required in food service
regulations. This would help move allergen control from a secondary
concern to a core element of risk management, ensuring a more
comprehensive and preventive approach to consumer protection.

4.6. Study limitations and future research

This study has several limitations that should be considered when
interpreting its findings. Firstly, although extensive efforts were made to
identify relevant laws and regulations, it is possible that some docu-
ments were inadvertently omitted. Legislative updates are frequent, and
the accessibility of legal texts varies widely across jurisdictions, partic-
ularly in non-English speaking and low-resource countries. In some
cases, translation tools were required to access key provisions, which
may have affected interpretation.

Secondly, the study included countries with vastly different legal
systems, political structures, and cultural norms. Given this diversity,
the aim was not to conduct a comparative analysis of the effectiveness or
enforcement of the regulations, but rather to map the existence and
thematic scope of legal instruments addressing food allergens in the food
service sector. Future research could complement this scoping review
with targeted case studies that explore how contextual factors shape the
design, adoption, and impact of allergen-related policies.

Finally, this study did not assess how regulations are implemented in
practice or whether they effectively reduce risks for allergic consumers.
Further research is needed to evaluate the practical impact of these
regulations on public health, consumer safety, and food service opera-
tions. Implementation studies, audits of compliance, and stakeholder
interviews could provide valuable insights into the barriers and facili-
tators of effective allergen management in different contexts. In
particular, emerging models of food service delivery—such as dark
kitchens and platform-based ordering—present new challenges that
require further investigation. Understanding how these evolving formats
affect the enforcement of allergen regulations will be critical to pro-
tecting vulnerable consumers in increasingly complex food systems.

5. Conclusion

This study identified 83 regulatory documents addressing the man-
agement of non-prepackaged allergenic foods in food service settings
across different countries and regions. While some instruments, such as
those in the European Union, apply across multiple jurisdictions, others
are highly localised, as seen in cities like Saint Paul (USA). In federal
nations such as the United States, Brazil, and Canada, overlapping
frameworks were found at municipal, state, and provincial levels.
However, the scarcity of regulations in middle- and especially low-
income countries highlights persistent global inequalities in the pro-
tection of allergic consumers and in the realisation of the human right to
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safe and adequate food.

The identified regulations could be categorised into five main
themes: allergen disclosure; mechanisms to prompt consumer notifica-
tion; staff training and education; emergency action plans for anaphy-
laxis; and the implementation of allergen management systems or
individualised plans. While some documents addressed only one of these
dimensions, others, like Natasha’s Law, incorporated multiple elements
into a more integrated approach.

Taken together, despite these shared themes, regulations often
reflect specific local needs and constraints. Some mandate multilingual
communication, while others require that allergenic ingredients be
clearly indicated in written form. Nevertheless, the practical imple-
mentation of these requirements remains a challenge. Structural limi-
tations in food service operations—such as time pressure, limited
training, and resource constraints—can hinder compliance, while con-
sumers continue to face significant barriers to allergen-safe dining.

Considering the global rise in food allergies and the potential
severity of allergic reactions, the relatively small number of regulations
addressing unpackaged foods in food service establishments suggests
that allergen risk management for non-prepacked foods may still be
under-regulated in many jurisdictions. These findings underscore the
urgent need for more inclusive, enforceable, and context-sensitive pol-
icies that guarantee access to accurate allergen information, whether
meals are consumed on-site or ordered via digital platforms.

Future research should address several critical gaps identified in this
review:

Evaluating the effectiveness of regulatory implementation: Longitu-
dinal studies and compliance audits are needed to assess how well
allergen regulations are enforced and their impact on public health
outcomes, especially in diverse food service environments.
Defining the responsibilities of digital platforms and third-party de-
livery services: Research should clarify the legal and operational
obligations of these intermediaries in communicating allergen in-
formation, updating menus, and ensuring consumer safety, particu-
larly as digital ordering becomes increasingly prevalent.

Studying the link between consumer behaviour and regulatory
compliance: Investigations into how consumers interpret allergen
labelling, attribute responsibility, and make risk-related decisions
will inform the design of more effective communication strategies
and interventions.

Exploring the impact of informal and dark kitchen operations: Case
studies and policy analyses should examine how these emerging food
service models affect allergen risk management, regulatory over-
sight, and consumer protection.

Advancing harmonisation and standardisation: Comparative
research on international best practices, including threshold-based
PAL and integrated HACCP approaches, will support the develop-
ment of more consistent and science-based regulatory frameworks.

By pursuing these research directions, future studies can help bridge
the gap between regulatory intent and real-world practice, ultimately
strengthening food safety and inclusivity for allergic consumers in an
increasingly complex and digitalised food environment.
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