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Allergen food recalls issued by food regulatory bodies in the UK from 2016 to 2021 are analysed herein by food
type, allergenic food group, reasons for recall, and food expiry status. Trends and relationships have been
assessed. Food allergen-related recalls in the UK have tended to increase annually despite increased awareness
and regulations until 2019, peaking at 118 recalls before decreasing to 82 and 84 in 2020 and 2021 respectively.
Recalls due to allergens were the main reason for food recalls at 57.6% (n = 597), with milk (25.2%) being the
most recalled allergenic food group . Most recalls (40.0%) were issued due to the omission of priority allergens
from the list of ingredients. The supermarket Lidl issued the most recalls with 37 recalls involving 62 products.
6.0% of recalls with expiry dates (n = 480) passed their best-before or use-by dates, of which 14 products
(48.3%) had use-by dates which were microbiologically unsafe to be consumed once past the relevant dates, and
cereal & bakery products accounted for 30.4% of all recalls with expiry dates. These analyses suggest that
allergen-related recalls still present risks to consumers and the food industry, with larger retailers recalling the
most despite modern facilities. More attention must be focused on all food allergen recalls, particularly the
omission of intentionally added foods containing priority allergens from the list of ingredients. In addition,
allergen-based recalls of food with expired or shortly to expire dates, which pose uncontrolled risks to consumers

with food allergies, have been identified.

1. Introduction

Food allergy remains a global public health issue, where 1-2% of
adults and 5-6% of children currently live with at least one diagnosable
food allergy (Poppy, 2016; Wearne, 2017) equal to over two million
people in the United Kingdom (UK). The European Union (EU) Regu-
lation 1169/2011 on food information to consumers (European Union,
2011) identifies 14 key allergens of significant importance in the EU
(priority allergens). This regulation was implemented in the four UK
Nations (England, Northern Ireland [NI], Scotland, and Wales) in 2014
through the Food Information Regulations 2014 (Scottish Statutory In-
struments, 2014; Statutory Instruments, 2014; Statutory Rules of
Northern Ireland, 2014; Welsh Statutory Instruments, 2014), making it a
legal requirement for food businesses and manufacturers to ensure that
clear food allergen information for these 14 allergens was provided for
consumers (European Union, 2011; Food Standards Agency [FSA],
2017a; Barnett et al., 2018).

Regulation 1169/2011 is based on a Codex Alimentarius standard,
which identified eight main food groups known to cause food hyper-
sensitivity and provides international guidance on their labelling on pre-
packed foods (Codex Alimentarius, 2018). As food products containing
these priority allergens as ingredients cut across diverse food supply
chains that people consume daily, it is of utmost importance for in-
dividuals to be aware of what food allergens are present to prevent
unwanted food allergen-related (FAR) reactions (Kwon et al., 2020).
Living with a food allergy can severely undermine an individual’s and
their families’ quality of life as there is a constant need to exercise
awareness to avoid unwanted consequences (Warren et al., 2015). This
imposes restrictions on their daily lifestyles in the food choices that have
to be made, which contribute to increased levels of anxiety and stress
(Antolin-Ameérigo et al., 2016; Walker et al., 2016). The use of voluntary
precautionary allergen labelling (PAL) intended to inform consumers
with allergies, but over-utilisation and lack of harmonisation of PAL has
led to miscommunicated risks towards consumers, reduced trust of PAL
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statements, and can be restrictive to the diets of specific individuals
(Ross et al.,, 2018; Walker et al.,, 2018; The Food and Agriculture
Organisation of the United Nations and World Health Organisation
[FAO/WHO], 2021a).

Avoiding the consumption of all allergenic food is the only effective
method to prevent FAR reactions (Poppy, 2016; Surojanametakul et al.,
2021), but accidental ingestion still occurs frequently due to inadequate
labelling practices, cross-contamination during manufacturing, and
miscommunication by staff, posing potential health risks (Martin, 2020).
The number of hospital admissions associated with primary diagnoses of
FAR reactions based on clinical codes reported across the four UK Na-
tions from 2014 to 2020 are listed in Table 1, with an overall increase of
49.7% of recorded medical episodes from 2014/15 to 2019/20 (Digital
Health and Care Wales, 2021; National Health Service Digital, 2021;
Yue, 2022). These admissions represent approximately 65% of
food-related medical episodes, which is significantly higher than food-
borne disease-related hospitalisations at 35% (Poppy, 2016). There are
approximately ten food allergy-related deaths yearly, with young adults
more prone as they start to make independent food choices for the first
time, potentially preventable if appropriate allergen labelling and
measures are in place (Wearne, 2017; Food Standards Agency, 2020a).

The death of Natasha Ednan-Laperouse in 2016 after consuming a
sesame-containing baguette triggered widespread awareness of prob-
lems surrounding the allergen labelling of food that is ‘pre-packed for
direct sale’ (PPDS) in the UK (Food Standards Agency, 2019a; Institute
of Food Science & Technology, 2021). Since 1 October 2021, a new legal
requirement (‘Natasha’s law’) means food businesses must include ac-
curate full ingredient and allergen labelling information directly on
PPDS food within the UK (Statutory Instruments, 2019; Food Standards
Agency, 2020b; Statutory Rules of Northern Ireland, 2020; Welsh Stat-
utory Instruments, 2020; Scottish Statutory Instruments, 2021). While
allergen labelling has been mandatory on pre-packed products in the EU
since the implementation of Directive 2003/89/EC in 2003 (European
Union, 2003), the threat of unclear allergen information persists (Turner
et al., 2021). Fig. 1 highlights the condensed summary of the relevant
food allergen legislation that has been introduced in the EU and subse-
quently implemented in the UK, apart from Natasha’s Law after the UK
left the EU on 31 December 2020 (Yue, 2022). Despite additional
legislation and the efforts of increasing awareness on food allergens in
the UK through programmes such as the 2018 EasytoASK campaign
which targeted both food business operators (FBOs) and consumers
(Sudworth, 2020), the number of FAR recalls being issued in the UK is
still alarmingly high.

In the UK, FAR recalls due to inaccurate allergen information pro-
vided for consumers are reported by the FSA and Food Standards Scot-
land (FSS), with the number of recalls increasing since 2013 (Food
Standards Agency, 2017b). External factors such as the time taken to
evaluate the significance and scale of the risks derived from the affected
food products (Food Regulation, 2017), drive delays in the recall pro-
cess, initiated in line with Articles 14 and 19 of the General Food Law
[Regulation (EC) No. 178/2002] and subsequent notification to con-
sumers (Food Standards Agency, 2019b). Such delays mean that con-
sumers may have already purchased and consumed the

Table 1

Reported hospital admissions with primary diagnoses of allergic food reactions
in the UK from 2014/15 to 2019/20 (Digital Health and Care Wales, 2021;
National Health Service Digital, 2021; Yue, 2022).

UK Nations 2014/ 2015/ 2016/ 2017/ 2018/ 2019/
15 16 17 18 19 20
England 4312 4763 5485 5921 6456 6718
Northern 249 243 232 284 333 274
Ireland
Scotland 439 423 415 442 444 558
Wales 172 184 175 197 174 190

Total 5172 5613 6307 6844 7407 7740
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allergen-undeclared food products, posing detrimental health risks
(Soon et al., 2020). Taking into consideration the numerous impacts
recalls have on the UK economy such as food hypersensitivity-related
hospitalisations costing approximately £80 million yearly (Food Stan-
dards Agency, 2020a), recall costs and reputational damage to FBOs
(Pozo & Schroeder, 2016; Page, 2018), it is essential to understand the
contributing factors behind these recall trends.

While there have been two previous studies regarding FAR recalls in
the UK using publicly-available data from 2016 onwards, the first study
used the information obtained to classify the different reasons for recalls
which was a small portion of their study, with their main focus on using
root cause analyses from the FSA to identify specific operational errors
by food manufacturers, and proposing an incentive-based approach to
improve food allergen management by food manufacturers (Jia & Evans,
2021). The second study looked at the different allergenic food groups,
reasons for recalls, and the genres of food involved, although these were
a summary of recalls from 2011 to 2020 as a whole on a wider global
scale (Soon & Abdul Wahab, 2021). Furthermore, to our knowledge, no
work has been done on the expiry status of recalled allergenic food
products in the UK.

In this study utilising publicly-available data from the FSA (England,
NI, and Wales) and FSS recalls from 1 January 2016 to 31 December
2021, trends are established by the type of food recalled; number of
recalls; the allergenic food groups involved; the reasons behind the re-
calls; the relationship between recalling frequencies with the number of
products recalled by manufacturers, supermarkets, or retailers; and the
relationship between expiry status and the genre of food. We aim to
provide specific avenues for food manufacturers and food regulatory
organisations to focus their efforts on improving food allergen labelling,
ultimately reducing FAR recalls which are preventable and improving
both safety and quality of food for consumers in the UK.

2. Methods
2.1. Data collection

Data collected from 1 January 2016 to 31 December 2021 from the
relevant platforms below were analysed to contribute to the literature on
reported UK food allergen recalls involving packaged foods with inten-
ded allergen labels (no PPDS food were reported after 1 October 2021)
over the past six years. FSA is the competent authority for England, NI,
and Wales, hence FSA quarterly datasets for these jurisdictions from 1
January 2016 to 31 December 2019 were retrieved from the UK’s gov-
ernment authoritative open-source data website (data.gov.uk). The data
were stratified by FAR (Food Standards Agency, 2020c) and non-FAR
recalls (Food Standards Agency, 2020d). Data on food recalls from 1
January 2020 to 31 December 2021 were obtained through food recall
alerts reported through FSA’s Alerts (Food Standards Agency, 2022a).
For food recalls in Scotland, where the competent authority is FSS, data
from 1 January 2016 to 31 December 2021 were obtained through food
recall alerts reported through FSS' Alerts (Food Standards Scotland,
2022).

As information from the raw datasets was usually insufficiently
detailed for FAR recalls, more specific information was extracted from
The National Archives for 2016 to 2017 recalls (The National Archives,
2017) and FSA Allergy Alert (2018-2021 recalls) for England, NI, and
Wales, and FSS Alerts (20162021 recalls) for Scotland. This involved
scrutiny of either recall documents accompanied with specific details
provided by food manufacturers, or, in their absence, information
published by the FSA to identify keywords (Table 2), which were then
recorded in Microsoft Excel®. Data retrieved from all sources were
compared to ensure that recalls for subsequent analysis were not
duplicated.
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Fig. 1. Condensed major legislation implementation associated with food allergen labelling in food for sale in the United Kingdom (Yue, 2022).

Table 2
Common keywords to identify reasons for recall related to the list of ingredients
(LD.

Reason Keywords

Omitted Priority
Allergens in LI
Cross-Contamination

‘they contain’, ‘product containing’, ‘it contains’,
‘product contains’, ‘due to the omission’, ‘missing’
‘contains small amount of’, ‘contamination’, ‘cross-
contamination’, ‘may contain’, ‘due to the presence’,
‘should not contain’, ‘traces’

‘some packs’, ‘instead’, ‘incorrectly packed’, has been
filled’, ‘packs may’, ‘incorrectly contain’, ‘small number
of packs’

Packaged Incorrectly

Unemphasised ‘incorrect labelling’, ‘incorrect allergen’, ‘incorrectly
Priority Allergens in labelled’, ‘incorrect’, ‘insufficient allergen labelling’, ‘not
LI clearly’

Not Labelled in English ‘no English’, ‘not labelled in English’, ‘not mentioned in

English’, ‘foreign language’
False ‘Free-From’ ‘gluten-free’, ‘dairy-free’, ‘vegan’, ‘free-from’

Claims

2.2. Data extraction

For non-FAR recalls, determining the type of food recall (microbio-
logical, physical, chemical, incorrect dates, improper hygiene, food
quality issues, and non-English labels) for each distinct category were
done by identifying relevant keywords provided in each recall.

For FAR recalls, additional information collected included keywords
to identify the reasons for recall (Table 2), quantity of products that were
recalled, and expiry dates which have been split into best-before dates
which concerns food quality and are still microbiologically safe to
consume after the specified date, and use-by dates where products are no
longer safe to consume after the specified date due to microbiological
concerns (Food Standards Agency, 2021a).

Variables extracted and classified for further analysis included in-
formation on the type of food recall, allergenic food groups involved,
reasons for each recall, the number of food products recalled per recall,
food manufacturers, the genre of food which are the food categories that
products fell under, date of recall, and expiry dates (best-before or use-
by dates).

2.3. Data processing

Extracted information on all recalls from datasets was processed
according to the different type of food recalls, with this study’s focus on
FAR recalls. Using pre-processed data for FAR recalls, allergenic food
groups involved and reasons for recalls were converted into binary
format. In order to further evaluate the possibility of food with inaccu-
rate allergen information being consumed when near or after their ex-
piry dates, the following new variables ‘days to expiry’, ‘whether the
recalled product will expire within seven days’, or if it has ‘passed the
expiry dates’, differentiated by best-before or use-by dates were created
to investigate the risk of their consumption without the opportunity to
be made aware of the inaccurate allergen information represented by
these products. Recalls with no best-before or use-by dates provided
were excluded from any expiry-related information.

2.4. Data analysis

Processed allergen recall data trends were analysed and illustrated
with Microsoft Excel®, RStudio (RStudio, 2022), and Tableau (Tableau,
2022) respectively.

3. Results and discussion
3.1. Recalls by type

From 2016 to 2021, 1036 food recalls were reported by the FSA and
FSS as depicted in Fig. 2. Allergen-related recalls (57.6%) accounted for
more than half of all UK recalls issued, followed by recalls for micro-
biological reasons (19.0%), and physical contaminants (16.7%) which
included plastics or metal debris.

The results observed continues the allergen-related recall trend in the
UK, with FAR recalls making up 50.4% of the total recalls from 2013 to
2016 (Food Standards Agency, 2017b). Furthermore, this study only
focused on recalls of pre-packed food from recall alerts reported by the
FSA or FSS publicly, and did not include FAR cases not reported on the
product recall alert platforms. Examples of cases not directly reported on
the alert platforms include food consumed in restaurants or takeaways
(Soon, 2018) such as the case of Megan Lee who died after consuming
peanuts (Walker, 2019), hospital settings such as the death of Louis
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Fig. 2. Type of yearly food recalls from 1 January 2016 to 31 December 2021.

Oliver Tate reacting to milk whilst hospitalised in 2015 (Byrne, 2018),
and pre-school or school settings (Ferran et al., 2020).

Overall, the data reported herein are consistent with recent recalls
data published from 2017 to 2020 in the United States, where 44.5% of
recalls by the Food and Drug Administration for non-meat and non-
poultry products (The Food Industry Association, 2021a) and 37.8% of
recalls for meat and poultry products (The Food Industry Association,
2021b) were allergen-related and were the most frequent type of re-
ported recalls. Similarly, allergen-related recalls were the leading type
of food recall reported by the Food Standards Australia New Zealand
(FSANZ), accounting for 45.5% of recalls from 2016 to 2021 (FSANZ,
2022).

However, although allergen-related alerts have increased in the EU
in recent years (Soon & Abdul Wahab, 2021), microbiological hazards
were the leading cause for food notifications from 2018 to 2020 reported
by the Rapid Alert System for Food and Feed (RASFF) in the annual
reports (European Union, 2019; European Union, 2020; European
Union, 2021). It is also important to note that RASFF use the term ‘no-
tifications” which are split into ‘alerts’, ‘border rejection’, ‘information’,
and ‘news’ categories. Before 2019, the annual reports specified fre-
quencies for each category, including alerts which resulted in product
recalls. However, this information is no longer present in the 2020
report which does not discuss recall frequencies specifically (European
Union, 2019; European Union, 2020; European Union, 2021).

3.2. Recalls by year

Across the six years from 2016, 597 FAR recalls were reported in the
UK (Fig. 2). There was a slight increase in annual recalls across the four
years from 2016 to 2019, with a year-on-year (YoY) growth rate of
4.21%. FAR recalls in 2016 and 2017 were identical before increasing
steadily in 2018 and 2019. This was in line with overall increases re-
ported by the FSANZ with 14.3% (FSANZ, 2022) and the EU with 24.7%
(European Union, 2020) YoY growth rate respectively from 2013 to
2019. Besides increased awareness of food allergens by FBOs and con-
sumers (Conrado et al., 2021), other contributing factors to this rise over
the years may include increased food manufacturing volumes to meet
the demand of busy consumers with fast-paced lifestyles (Sen et al.,
2021) and improved food recall reporting and surveillance networks
(Soon & Abdul Wahab, 2021).

However, a decline of 15.3% was observed in 2020 from 2019. 2020
saw the lowest number of food recalls in the UK since 2016 including a
sharp reduction in allergen-related recalls, followed by a slight increase
in 2021 (Food Standards Agency, 2022a). The reduction was potentially
due to both the direct and indirect impacts of the Covid-19 outbreak in

2019 on the food industry globally, which resulted in reduced food
production (Aday & Aday, 2020) as FBOs had to deal with ongoing
absenteeism among staff due to the rise in cases throughout the
pandemic (Larue, 2020). There were also Covid-19-related limitations
on allergen testing and food safety inspections by regulatory officers
perhaps with missed FAR issues, leading to decreased recalls (Miles,
2020). Moreover, recall incidences occurring each year depend on
various factors, including UK consumer trends and new legislative
implementations (Randles, 2018; Soon & Abdul Wahab, 2021).

3.3. Recalls by allergenic food group

Recalls from 2016 to 2021 issued in the UK reported a total of 597
FAR recalls which represented 969 incidences of allergenic food groups
reported in Fig. 3. This phenomenon was due to multiple allergens
involved per recall, with 27.3% of recalls associated with at least two
allergenic food groups affected in a single recall. Products containing
milk were most frequent allergenic food group recalled within the UK
from 2016 to 2021 and accounted for 25.2% of the 14 key allergenic
food groups reported. This was significantly more than products con-
taining cereals containing gluten (16.9%), nuts (10.6%), soya (10.3%),
eggs (8.5%), mustard (7.1%), and the other allergenic food groups
recalled.

Milk, primarily bovine, is used in many modern manufactured food
products (Khan et al., 2019). Moreover, the UK has experienced an
alarming threefold-increase in hospital admissions regarding FAR
anaphylaxis reactions from 1998 to 2018, with cow’s milk mainly
responsible for reactions in children (Conrado et al., 2021), contributing
to the importance of recalling food products with inaccurate milk
allergen labelling in a Westernised diet with a considerable reliance on
dairy products (Hettinga & van Valenberg, 2017). This pattern is also
observed in the US with 36% of FAR recalls concerning milk from 2007
to 2012 (Gendel & Zhu, 2013) and Australia with 30% from 2012 to
2021, although this number reported by FSANZ might be higher as 17%
of recalls were deemed as recalls with multiple allergenic food groups
and might include products containing milk (FSANZ, 2022).

Recalls involving milk, cereals containing gluten, nuts, soya, eggs,
mustard, peanuts, and sesame generally increased over the years before
a sharp drop was observed in 2020. Apart from fish and molluscs, recalls
involving all the other allergenic food groups decreased in 2020 from
the year before, with a 39.3% reduction (56 to 34 recalls) observed in
milk recalls. Significant decreases in FAR recalls in 2020 were also noted
in sesame (100%, 11 to O recalls), mustard (63.2%, 19 to 7 recalls), and
cereals containing gluten (46.9%, 32 to 17 recalls). Due to the small
sample sizes of results obtained for celery, crustaceans, sulfur dioxide,
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Fig. 3. Allergenic food groups involved in product recalls from 1 January 2016 to 31 December 2021.

fish, molluscs, and lupin between 2019 and 2020, interpreting the ob-
servations was limited. Recalls reported in 2021 were also similar to
2020 as compared to before Covid-19.

These reductions most likely resulted from a combination of factors,
Covid-19 related issues, and improvements in allergen labelling pro-
cedures by FBOs through programmes by the FSA (Walker, 2018).

3.4. Recalls by reason

In the 597 recalls issued, six distinct reasons were identified (Fig. 4)
through common keywords (Table 2) present in recall documents, and
the overall context of each recall was analysed to facilitate the coding of
reasons. With certain limited exceptions, the labelling of a pre-packed
food must include a list of ingredients (LI) in descending order of
weight, as recorded at the time of their use in the manufacture of the
food (European Union, 2011, Art. 18). Omission from the LI of inten-
tionally added foods containing priority allergens (i.e. in the product
specification but not present in the LI), was the main reason (Omission of
priority allergens in LI) for FAR recalls in the UK (40.0%). This was
significantly higher than cross-contamination (18.9%) where products
were found to unintentionally contain traces of other unwanted aller-
gens which might have entered at any point throughout the
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manufacturing stages by accident (Food Standards Agency, 2021b), and
mispacks (17.1%) where products were put in the incorrect packaging
(Walker et al., 2018). The three lowest incidences of reasons behind
recalls were unemphasised priority allergens in the LI (10.2%) which
were not distinguished from other non-allergenic ingredients correctly
(European Union, 2011, Art. 21(1)(b)), recalled products not being
labelled (e.g. name of the food, LI, and other mandatory particulars
(European Union, 2011, Art. 9) in a language easily understood by
consumers in the Member States where the food was marketed (Euro-
pean Union, 2011, Art. 15(1)) which is English in the UK (7.1%), and
misleading food information contrary to Art. 7 of European Union, 2011
(6.7%) where demonstrably false ‘free-from’ claims were made that
products were plant-based, vegan-friendly, or ‘free-from’ [a particular
ingredient, e.g. milk, egg, or nuts] but were found to contain the spec-
ified allergens that were declared ‘free-from’. It is instructive for
allergen management to stratify cross-contamination and unintended
allergen presence (UAP) with these false claims generally in products
that have been declared to be free of the specified allergen.

The most common reason recorded in recalls from Australia and New
Zealand, Canada, Europe, Hong Kong, the UK, and the US from 2011 to
2014 used the term ‘not indicated on label’ (Bucchini et al., 2016), as
well as alerts in the UK from 2016 to 2019 using the term ‘mislabelling’

2019 2020 2021

Reasons for Recall (Yearly)

= Omitted Priority Allergens in LI

Unemphasised Priority Allergens in LI

m Cross-Contamination

= Not Labelled In English

=Packaged Incorrectly

= False ‘Free-From' Claims

Fig. 4. Reasons for allergen-related product recalls related to the list of ingredients (LI) from 1 January 2016 to 31 December 2021.
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(Jia & Evans, 2021). Similarly, most reported global food allergen re-
calls from 2011 to 2020 were also determined to be due to undeclared
allergen information (Soon & Abdul Wahab, 2021). However, it is
essential to note that there were slight differences in determining and
classifying the reasons in previous studies. This study relies on a new
method of characterisation of keywords utilised in the recall documents
and highlighted in Table 2. Furthermore, different food regulatory
bodies have different criteria when recalling foods and even within the
UK this is not consistent, having different keywords used across the same
type of FAR recalls reported by the FSA/FSS and the food manufacturers
(Bucchini et al., 2016; Soon & Abdul Wahab, 2021). Causes of recalls
provided by the FSA/FSS and food manufacturers might differ as well,
with the latter providing more accurate descriptions in some cases (Food
Standards Agency, 2020e).

Allergen-related recalls, increasing globally and more frequent
compared to other recall types (Soon & Abdul Wahab, 2021), deserve
closer attention for a number of reasons. Some have been outlined above
(introduction) but in addition, as exemplified by our findings: (a) the
life-threatening potential of UAP for consumers who purchase food
based on ‘allergen-free’ claims for medical or dietary reasons (Messina &
Venter, 2020); and (b) consumers are likely to trust allergen labelling
from reputable FBOs (Gendel et al., 2014), potentially with unwanted
allergic reactions when those FBOs make labelling errors (Verma et al.,
2017).

Moreover, apart from two maximum limits in EU/UK food law for
regulated food hypersensitivity food groups, ‘gluten-free’ with a limit of
20 mg/kg gluten and sulphites with a limit of 10 mg/kg as SO, stated in
Commission Implementing Regulation (EU) No. 828/2014 (European
Union, 2014) and Regulation 1169/2011 respectively (European Union,
2011), other ‘free-from’ labelling statements remain non-specifically
regulated under general food law (Food and Drink Federation, 2015;
Food Standards Agency, 2020f). Interestingly, a ‘gluten-free’ statement
is potentially confusing if it leads consumers to expect gluten-free foods
to contain no gluten at all (Makovicky et al., 2017). The question of ‘how
much is too much’ [allergen], first posed by Taylor et al., 2002, has
received considerable attention but as yet no official sanction has taken
place (Houben et al., 2020; Remington et al., 2022). However, the
question of thresholds or action levels for priority allergens is currently
under discussion at Codex (FAO/WHO, 2021a; FAO/WHO, 2021b;
FAO/WHO, 2022).

40

35

s
% 30 R
I Waitrose
£
] Sainsbury's ®
©
© L]
&’ 20 Asda
Y
[<]
>
g 15 °
] Co-Op
2 .
SPAR i
2 10 Marks & Spencer .Morrlsons
L Booths
Aldi o Iceland
L] L]
5 LN

X oo o e Keylink
0000000000 o0 oo °

0 5 10 15 20 25 30

Food Control 144 (2023) 109375

3.5. Recalls by manufacturer

From 2016 to 2021, 316 unique manufacturers or FBOs issued 597
recalls for a total of 1213 unique products (updated prior versions of
products excluded, Fig. 5). Throughout the six years, 52.5% (166/316)
recalled one product, 30.4% (96/316) recalled two to five products, and
17.1% (54/316) recalled at least six products.

The eight FBOs with the highest frequency of food recalls were Lidl,
Waitrose, Tesco, Sainsbury’s, Asda, Co-Op, Morrisons, and Booths,
which are major UK supermarket chains based on grocery market share
percentages (Coppola, 2021), excluding Booths which mainly operates
in Northern England. These eight organisations combined were
responsible for 28.9% and 18.8% of total recall frequencies and the
number of products recalled respectively, reflecting the market share
that these organisations hold in the food industry although it is impor-
tant to note that these results only look at FAR recalls. Lidl, a
German-based discount supermarket brand issued 67.6% (25/37) FAR
recalls due to allergen information and ingredient list not being labelled
in English, although this labelling error was not observed from 2020
onwards. A contributory factor may be that Lidl operates a ‘world food
theme’ and sources products in multiple countries (Competition &
Markets Authority, 2018).

Interestingly, all the eight FBOs have issued recalls due to either
cross-contamination or the presence of unwanted allergens, accounting
for 23.3% of their combined recalls despite their investments in BRC7
(British Retail Consortium Global Standard 7) facilities to control
allergen risks and having the capabilities to manufacture food products
on different production lines or sites (Food and Drink Federation, 2015).
With significant recall costs at an average of £1 million per recall
(Walker, 2018) improved practice guidance for FBOs to ensure adequate
allergen labelling is required.

Operational errors derived from 12 internal and five external factors
were characterised and analysed in 60 recalls by the FSA from 2018 to
2019, with errors in labelling checks (21.7%), updating ingredient data
(16.7%), and checking of packed products (10.0%) being the most
common reasons for allergen labelling lapses. In addition, 24 opera-
tional errors were tentatively established through literature reviews,
setting a starting point for manufacturers to evaluate their
manufacturing practices and identify and areas of concern (Jia & Evans,
2021). In addition, lack of or miscommunication of allergen information

°
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Fig. 5. Relationship between the frequency of recalls and total products recalled by 316 unique manufacturers from 1 January 2016 to 31 December 2021.
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by ingredient suppliers across the supply chain, is a factor (Soon & Abdul
Wahab, 2021). It is important to note that as the root causes of why
recalls occur tend to be under-reported, the reversal of this trend should
be highly encouraged (Soon & Abdul Wahab, 2021).

It is a legal obligation for FBOs to be responsible in carrying out risk
assessments, disclose any allergen lapses if food leaves the FBO curti-
lage, and make the decision to initiate any recalls by informing the FSA/
FSS and the local enforcement authorities (Food Standards Agency,
2019b). After product recalls are officially reported by the FSA or FSS
through the alert platforms, consumers can choose to be notified by
opting for the free email or text message subscription service (Food
Standards Agency, 2022b). Retailers would post information on these
recalls both digitally on their websites and physically in shops at
affected outlets to disseminate relevant information of the recalls such as
the products and allergens affected, batch codes, and expiry dates to
consumers (Food Standards Agency, 2021c). In addition, to raise
awareness of the recalls, many local news websites publish information
on these details to maximise the reach (Gibbons, 2021; Doody, 2022;
Miller, 2022). These actions will allow for the recalled products to be
removed from the shelves and avoid any potential risks (Food Standards
Agency, 2019b).

An important and significant food allergen case study is the unfor-
tunate death on 18 April 2019 of the teenager Ruben Bousquet, after
consuming ‘allergen-free’ popcorn purchased at an Odeon cinema
outlet, which was determined at inquest to have been cross-
contaminated with cow’s milk allergen. Unfortunately, the root cause
of when and where the cross-contamination occurred was not deter-
mined, citing untimely food allergen sampling and testing (Courts and
Tribunal Judiciary, 2020). After the incident, the popcorn manufacturer,
Thomas Tucker Ltd, issued three recalls of 61 products in total in August
2019 (Fig. 5) after establishing the presence of milk proteins in various
popcorn products.

3.6. Recalls by expiry status and genre of food

To the best of our knowledge, this is the first report on the expiry
status of FAR recalls in the UK. A limitation of the recall data provided
by FSA/FSS and FBOs was that only 80.4% (480/597) of FAR recalls
provided expiry date information (either best-before or use-by dates);
15.9% of recalls had no expiry dates provided (every product produced
before this point were recalled, with the term ‘all date codes’ present in
recall notices), and 3.7% of recalls classified as updates were omitted.
While most of the recalled products were not near their expiry dates,
there were some on the verge of expiring or had passed their expiry dates
at the time of recall.

About one-fifth of the recalls did not provide specific best-before or
use-by dates despite the collaborative efforts between the FSA/FSS and
FBOs across the supply chain when initiating recalls of affected aller-
genic food products (Randles, 2018). Furthermore, recall alerts which
mentioned ‘all date codes’ in the recall notices indicate a lack of trace-
ability in the food supply chain as they were unable to pinpoint when the
specific batches affected were first manufactured (Food Standards
Agency, 2019c¢). This contrasts with most recalls which provided specific
batch codes with either best-before or use-by dates to inform consumers
on which specific batches were affected.

For recalls with expiry date information provided, the expiry statuses

Table 3
Expiry classifications of allergen-related product recalls by best-before and use-
by dates from 1 January 2016 to 31 December 2021.

Expiry classification Best-before dates Use-by dates Total
Not Expired 303 34 337
Expire within 7 days 33 81 114
Expired 15 14 29
Total 351 129 480
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of the recalled products were stratified as ‘not expired’, ‘will expire
within seven days’, or ‘already expired at the time of recall’ (Table 3).
For 29 products that were already expired at the time of recall, 14 were
products with use-by dates (48.3%), while 15 products had best-before
dates (51.7%). Out of 114 products that would expire within seven days
from the time of recall, 81 were products with use-by dates (71.1%),
while the remaining 33 were products with best-before dates (28.9%).

While all FAR recalls present a certain degree of risk to consumers
with food allergies, it is concerning that some recalls are issued close to
or after the product expiry dates. This deprives relevant consumers of
the opportunity to be notified and protect themselves (European Com-
mission, 2018). While consumers who understand the difference be-
tween best-before and use-by dates will not consume products after the
expiry of their use-by dates, negating the allergen risk, there is in fact
poor public understanding of the difference between ‘use-by’ and
‘best-before’ (Toma et al., 2020; Ipsos Mori, 2021; Barone &
Aschemann-Witzel, 2022). As products with best-before dates are still
microbiologically safe to consume, it is possible for these products to be
retained and consumed even after the relevant date (Ipsos Mori, 2021).
The classification of the genre of food and their expiry status are out-
lined through cross-tabulation in Table 4, with nine food categories
identified and are split into different expiry statuses. For recalls with
expiry dates provided (n = 480), cereal and bakery products accounted
for 30.4% of all recalls, followed by ready-to-cook and sugar-based
confectionery with 24.6% and 13.8% respectively. Cereal & bakery
products exhibited the highest recall rate, and this trend is supported by
19.8% of UK recalls from 2013 to 2016 (Food Standards Agency, 2017b)
and 31.5% of US recalls from 2007 to 2012 (Gendel & Zhu, 2013). While
70.2% of FAR recalled products were not expired from the date of recall,
23.8% of recalls were set to expire within seven days, while 6.0% of
products had expired.

Ready-to-eat, ready-to-cook and cereal & bakery products exhibited
54.3%, 48.3%, and 30.8% respectively of recalls that were within seven
days of or had past their expiry dates. These products include bread,
sandwiches, or fresh foods, which are kept at either ambient or refrig-
erated conditions with short expiry dates (Brunner et al., 2010) and
quick turnover, hence more focus should be placed on these genres by
FBOs and regulatory bodies to reduce FAR recalls. Despite having more
recalls than ready-to-eat products, fewer sugar-based confectionery re-
calls were near-to or had their date expired (Table 4). No doubt this is
due to high sugar/low water activity which reduces spoilage, leading to
longer shelf-life (Subramaniam, 2011).

Regardless, inaccurate allergen labelling across all genres of food still
pose unnecessary risks to consumers. Information sent out to consumers
might not be immediate as it takes time for recall processes to be initi-
ated (Food Standards Agency, 2017b), and each day spent evaluating
potential risks and costs involved in recalling the products could
potentially lead to consequences for consumers with food allergies
(Walker et al., 2018).

Table 4
Cross-tabulation of the genre of food based on expiry status of allergen-related
product recalls from 1 January 2016 to 31 December 2021.

Genre of Food Not Expire within 7  Expired  Total
Expired days
Beverages 11 0 0 11
Cereal & Bakery Products 101 31 14 146
Condiments, Dressings, 48 6 0 54
Sauces & Spices

Nut, Nut Products & Seeds 15 0 0 15
Ready-to-cook 61 48 9 118
Ready-to-eat 21 21 4 46
Soups & Broths 8 3 1 12
Sugar-based Confectionery 60 5 1 66
Supplements 12 0 0 12

Total 337 114 29 480
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4. Conclusion

The findings from this study will provide useful information for both
FBOs and regulatory bodies to collaborate and implement more robust
allergen detection systems to focus their efforts on the most affected
areas to reduce recalls, as well as to improve future prevention strate-
gies. These findings will also provide useful comparisons towards food
allergen recalls status in other countries, particularly the trends in recent
years.

Allergen-related recalls remain the main type of food recall in the
UK. The main UK trends reflect global trends in economically compa-
rable jurisdictions. The decline in allergen recalls in 2020 from 2019
followed by a slight increase in 2021 may have been for reasons largely
associated with the Covid-19 pandemic, but other factors may have been
in play. It will be interesting to see if the previous upward trend in year-
on-year allergen recalls resumes. The root causes of allergen-related
recalls tend to be under-reported; the reversal of this trend should be
highly encouraged with open disclosure and collation of root cause in-
formation to assist in reducing allergen recall frequencies.

A significant number of products were either date-expired or within
seven days of date expiry at the time of recall. Products with ‘best-
before’ dates (n = 351) dominated those with ‘use-by’ dates (n = 129) in
the data (Table 3) however the latter exhibited a much higher per-
centage within seven days of expiry (62.8% against 9.4%), and over
twice the level of date-expired products (10.9% against 4.3%). Despite
the recall therefore consumers with allergies may have consumed these
products without being aware of the allergen risk. Ready-to-eat, ready-
to-cook, and cereal & bakery products, which may have a short shelf-
life, exhibited high frequencies of recalls that were within seven days
of or had expired and should be closely monitored. To the best of our
knowledge, this is the first report which looked at the expiry status of
FAR recalls in the UK.

The pace of international activity on allergen risk analysis and risk
management has accelerated in the last year including a FAO/WHO
series of three expert group reports in 2021. These reports include rec-
ommendations on priority allergens (FAO/WHO, 2021a; FAO/WHO,
2022), establishing reference doses for some priority allergens
(FAO/WHO, 2021b), and PAL statements (FAO/WHO, 2021c). The
FAO/WHO recommendations will be discussed within Codex Ali-
mentarius and may well lead to revisions in the General Standard for the
Labelling of Prepackaged Foods, (Codex Alimentarius, 2018). This in
turn may lead to revised labelling legislation in the future, with the FSA
recently consulting on the provision of PAL in the UK (Food Standards
Agency, 2022c).

The implications of these developments include current ‘free-from’
and ‘gluten-free’ statements that may need to be revised. The ambiguity
of a PAL statement while relevant to wheat-allergic individuals on a
‘gluten-free’ product suitable for those with coeliac condition is never-
theless confusing (European Union, 2011; Food Standards Agency,
2017a; Makovicky et al., 2017). There is currently no regulation for
other ‘free-from’ foods (Food and Drink Federation, 2015). Thus, this
study is timely in providing a baseline analysis of recall data prior to
potentially far-reaching changes in food allergen risk analysis, risk
management, and legislation.

However, it is important to note that there are limitations in this
study such as data obtained from regulatory bodies and manufacturers
were generic with limited detail of each recall, and FAR recalls reported
by the regulatory bodies only comprise of incidents alerted to them and
there could be FAR-affected products currently on the shelves unde-
tected. In addition, there was no information on the quantifiable results
from analytical evaluations or risk assessments performed for each recall
from the publicly-available data. Furthermore, there were also dis-
crepancies in the number of food alerts between the FSA and National
Archives, and FSA datasets, where some recalls were missing from the
latter. With regards to how the recalls were initiated, for recalls reported
by the FSA from 2013 to 2016, 61% of alerts were from the food
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industry, 29% were from local authorities, 5% were initiated by the
European Union, and the remaining 5% were by governmental organi-
sations, laboratories, and consumers (Food Standards Agency, 2017b).
However, information for recent years is not available from the FSA/FSS
currently. The specific data examined in this study illuminate some of
the reasons for allergen recalls, however there are many influencing
variables hence we have discussed our findings in the light of other
related work.

In the context of improving the handling and reporting of allergen-
related product recalls, we put forward several recommendations.
Businesses are performing relatively well considering that the number of
affected products being recalled are low compared to the total amount of
food products being manufactured in the UK (Department for Environ-
ment, Food & Rural Affairs, 2022), although products with inaccurate
allergen information are still making their way to consumers. Manu-
facturers and retailers need to focus on managing allergen labelling at all
stages of the supply chain to drive down recalls by recognising the errors
prior to distribution to retailers, particularly recalls of omitted priority
allergens in LI, packaged incorrectly, unemphasised priority allergens in
LI, and not labelled in English. These are categories which should not
slip past the manufacturers’ own risk management systems to consumers
in the first place, and strengthening their in-house checks would make
food safer for consumers susceptible to food allergic reactions (Soon &
Manning, 2017). Furthermore, the advancement of food allergen
detection technologies such as enhanced lateral flow devices with op-
tical readers on smartphones which are more rapid and straightforward
to use as compared to conventional bioanalytical methods, can be used
for faster on-site analysis and results (Ross et al., 2018; Nelis et al.,
2020). In addition, the implementation of standardised reporting pro-
cedures and incentive-based improvements in checking appropriate
allergen labelling in the UK with a strict and systematic checklist before
distribution to retailers will be beneficial towards FBOs, food regulatory
bodies, and consumers (Food Standards Agency, 2020e; Jia & Evans,
2021). This can also be complemented with the usage of quality assur-
ance systems with interactive or text-based artificial intelligence capa-
bilities to scan the packaging and detect food products which do not
conform to labelling guidelines before they are released to the market,
preventing recalls from occurring in the first place (Friedlander &
Zoellner, 2020). By addressing these labelling issues early, it would
undoubtedly reduce economical and reputational damage caused by
recalls (Pozo & Schroeder, 2016; Food Standards Agency, 2020a).

Further work is required to identify potential advancements for food
manufacturers and regulatory bodies in early detection of FAR recalls
before affected products are distributed to retailers for sale to con-
sumers, and analysis of other variables such as the impact of embracing a
blockchain-based allergen declaration system for uniform reporting
across the food industry. In addition, it would be useful to look at future
recalls regarding allergens in both PPDS food and non-prepackaged food
as new legislation such as Natasha’s Law gets implemented and evidence
on these recalls becomes available to see how FBOs disclose and monitor
food allergens. These improvements and recommendations above will
ultimately help to make the UK a safer place for consumers with food
allergies by improving both the safety and quality standards of food.

Funding

This research did not receive any specific grant from funding
agencies in the public, commercial, or not-for-profit sectors.

Declaration of interest

The authors declare the following financial interests/personal re-
lationships which may be considered as potential competing interests:
MJW is the owner of a chemico-legal consultancy which may receive
modest fee income related to allergen risk assessment and is an unpaid
(pro bono) advisor to an FSA funded Citizen Science project in Queen’s



S.R. Yue et al.

University Belfast. The remaining authors do not have any conflict of
interest to declare.

CRediT authorship contribution statement

Sim Ray Yue: Conceptualization, Methodology, Validation, Formal
analysis, Investigation, Data curation, Writing — original draft, Writing —
review & editing, Visualization. Rajeev Shrivastava: Conceptualiza-
tion, Writing — original draft, Writing — review & editing, Supervision.
Katrina Campbell: Conceptualization, Writing — original draft, Writing
- review & editing, Visualization, Supervision, Project administration.
Michael John Walker: Conceptualization, Writing — original draft,
Writing — review & editing, Supervision.

Data availability

Supplementary data for the study is available at Mendeley Data
Repository: https://doi.org/10.17632/n9tjg5szgb.2

Acknowledgements

The authors are grateful for the supplementary information received
for the study from the Food Standards Agency, Department of Health
(Northern Ireland), and Public Health Scotland, as well as resources
provided by Queen’s University Belfast and Edge Hill University. We are
also grateful to the reviewers for suggestions which have clarified the
text.

Appendix A. Supplementary data

Supplementary data to this article can be found online at https://doi.
org/10.1016/j.foodcont.2022.109375.

References

Aday, S., & Aday, M. S. (2020). Impact of COVID-19 on the food supply chain. Food
Quality and Safety, 4(4), 167-180. https://doi.org/10.1093/fqsafe/fyaa024

Antolin-Amérigo, D., Manso, L., Caminati, M., de la Hoz Caballer, B., Cerecedo, I.,
Muriel, A., Rodriguez-Rodriguez, M., Barbarroja-Escudero, J., Sanchez-

Gonzalez, M. J., Huertas-Barbudo, B., & Alvarez-Mon, M. (2016). Quality of life in
patients with food allergy. Clinical and Molecular Allergy, 14(1), 4. https://doi.org/
10.1186/512948-016-0041-4

Barnett, J., Begen, F. M., Gowland, M. H., & Lucas, J. S. (2018). Comparing the eating out
experiences of consumers seeking to avoid different food allergens. BMC Public
Health, 18(1), 1263. https://doi.org/10.1186/5s12889-018-6117-y

Barone, A. M., & Aschemann-Witzel, J. (2022). Food handling practices and expiration
dates: Consumers’ perception of smart labels. Food Control, 133, Article 108615.
https://doi.org/10.1016/j.foodcont.2021.108615

Brunner, T. A., van der Horst, K., & Siegrist, M. (2010). Convenience food products.
Drivers for consumption. Appetite, 55(3), 498-506. https://doi.org/10.1016/].
appet.2010.08.017

Bucchini, L., Guzzon, A., Poms, R., & Senyuva, H. (2016). Analysis and critical
comparison of food allergen recalls from the European Union, USA. Canada, Hong
Kong, Australia and New Zealand. Food Additives & Contaminants: Particle Accelerators,
33(5), 760-771. https://doi.org/10.1080/19440049.2016.1169444

Byrne, P. (2018). Inquest into the death of LOUIS OLIVER TATE. https://www.coronersc
ourt.vic.gov.au/sites/default/files/2018-12/amendedlouisolivertate_538215.pdf, 17
February.

Codex Alimentarius. (2018). General standard for the labelling of prepackaged foods:
CXS 1-1985. https://www.fao.org/fao-who-codexalimentarius/sh-proxy/en/?
Ink=1&url=https%253A%252F%252Fworkspace.fao.org%252Fsites%252Fcodex%
252FStandards%252FCXS%2B1-1985%252FCXS_001e.pdf, 2 January.

Competition & Markets Authority. (2018). J Sainsbury PLC/ASDA group limited merger
inquiry: Summary of hearing with LIDL held on 6 november 2018. https://assets.
publishing.service.gov.uk/media/5bfd070fe5274a0fb45eed56/Summary_of he
aring with Lidl 271118.pdf, 6 August.

Conrado, A. B., Ierodiakonou, D., Gowland, M. H., Boyle, R. J., & Turner, P. J. (2021).
Food anaphylaxis in the United Kingdom: Analysis of national data, 1998-2018.
BMJ, 372, n251. https://doi.org/10.1136/bmj.n251

Coppola, D. (2021). Market share of grocery stores in great britain from january 2017 to
december 2020. https://www.statista.com/statistics/280208/grocery-market-share
-in-the-united-kingdom-uk/, 5 March.

Courts and Tribunals Judiciary. (2020). Ruben Bousquet. https://www.judiciary.uk/pu
blications/ruben-bousquet/, 2 January.

Food Control 144 (2023) 109375

Department for Environment. (2022). Food & rural Affairs. Food statistics in your pocket.
https://www.gov.uk/government/statistics/food-statistics-pocketbook/food-statist
ics-in-your-pocket. (Accessed 13 August 2022).

Digital Health and Care Wales. (2021). Annual PEDW data Tables. https://nwis.nhs.
wales/information-services/welsh-data-hub/annual-pedw-data-tables/. (Accessed 21
October 2021).

Doody, K. (2022). Tesco, Waitrose and IKEA share ‘important safety warning’ with
shoppers. https://www.lancashiretelegraph.co.uk/news/19974372.
tesco-waitrose-ikea-share-important-safety-warning-shoppers/. (Accessed 28 April
2022).

Directorate-General for Health and food safety. Market study on date marking and other
information provided on food labels and food waste prevention: Final Report, Publications
Office, (2018). https://op.europa.eu/en/publication-detail /-
/publication/e7be006f-0d55-11e8-966a-01aa75ed71al/language-en. (Accessed 4
August 2021).

European Union. (2003). Directive 2003/89/EC of the European parliament and of the
council of 10 november 2003 amending directive 2000/13/EC as regards indication
of the ingredients present in foodstuffs (Text with EEA relevance). https://eur-lex.
europa.eu/legal-content/EN/TXT/PDF/?uri=CELEX:32003L0089&from=EN.
(Accessed 1 January 2022).

European Union. (2011). Regulation (EU) No 1169/2011 of the European Parliament
and of the Council of 25 october 2011 on the provision of food information to
consumers, amending regulations (EC) No 1924/2006 and (EC) No 1925/2006 of the
European Parliament and of the council, and repealing commission directive 87/
250/EEC, council directive 90/496/EEC, commission directive 1999/10/EC,
directive 2000/13/EC of the European Parliament and of the council, commission
directives 2002/67/EC and 2008/5/EC and commission regulation (EC) No 608/
2004 (Text with EEA relevance). https://eur-lex.europa.eu/legal-content
/EN/TXT/PDF/?uri=CELEX:32011R1169&from=EN, 28 January.

Commission Implementing Regulation (EU) No 828/2014 of 30 July 2014 on the
requirements for the provision of information to consumers on the absence or
reduced presence of gluten in food (Text with EEA relevance). https://eur-lex.europa.
eu/legal-content/EN/TXT/PDF/ ?uri=CELEX:32014R0828&from=EN, (2014)-.
(Accessed 2 January 2022).

The rapid alert System for Food and feed: Annual report 2018. https://op.europa.
eu/en/publication-detail/-/publication/c3318331-
d9c4-11e9-9c4e-01aa75ed71al/language-en/format-PDF/source-255263406, (2019)-.
(Accessed 19 April 2022).

European Union. (2020). The rapid alert System for Food and feed: Annual report 2019.
https://op.europa.eu/en/publication-detail/-/publication/2c5¢7729-0c31-11eb-
bc07-01aa75ed71al/language-en/format-PDF/source-174742448. (Accessed 19
April 2022).

European Union. (2021). The rapid alert System for Food and feed: Annual report 2020.
https://op.europa.eu/en/publication-detail/-/publication/2acefdec-0486-11ec-
b5d3-01aa75ed71al/language-en/format-PDF/source-255253486. (Accessed 19
April 2022).

Ferran, L. R., Tornero, N. G., Alvarez, N. C., & Piedra, F. T. (2020). Anaphylaxis at school.
Are we prepared? Could we improve? Allergologia et Inmunopathologia, 48(4),
384-389. https://doi.org/10.1016/j.aller.2019.10.006

Food Standards Agency. (2017a). Allergen labelling for food manufacturers. https://
www.food.gov.uk/business-guidance/allergen-labelling-for-food-manufacturers.
(Accessed 3 August 2021).

Food Standards Agency. (2017b). Review of food withdrawal and recall processes: Data
analysis of FSA food alerts 2013-2016. https://acss.food.gov.uk/sites/default/files/
food-alerts-data-analysis_0.pdf. (Accessed 14 February 2021).

Food Standards Agency. (2019a). The food and you survey, wave 5 -secondary analysis:
Consumers with food hypersensitivities. https://www.food.gov.uk/sites/default/fi
les/media/document/foodandyouw5secondaryanalysis-consumerswithfoodhyper
sensitivies.pdf. (Accessed 13 February 2021).

Food Standards Agency. (2019b). Guidance on food traceability, withdrawals and recalls
within the UK food industry. https://www.food.gov.uk/sites/default/files/media/do
cument/food-traceability-withdrawals-and-recalls-guidance.pdf. (Accessed 14
February 2021).

Food Standards Agency. (2019c). Sainsbury’s recalls Vegan Deli-Style Coleslaw and
Vegan Potato Salad because they may contain egg. https://www.food.gov.uk/news
-alerts/alert/fsa-aa-108-2019. (Accessed 9 March 2021).

Food Standards Agency. (2020a). Food hypersensitivity strategy. https://www.food.gov.
uk/sites/default/files/media/document/fsa-20-01-08-annex-food-hypersensitivit
y-strategy.pdf. (Accessed 13 February 2021).

Food Standards Agency. (2020b). Allergen labelling for prepacked for direct sale food
(PPDS). https://www.food.gov.uk/business-guidance/introduction-to-allerge
n-labelling-changes-ppds. (Accessed 15 July 2021).

Food Standards Agency. (2020c). Allergy alerts. https://data.gov.uk/dataset/d3586¢23
-ccd7-4¢66-b21b-5d996f152015/allergy-alerts. (Accessed 31 December 2021).
Food Standards Agency. (2020d). Product recalls and withdrawals. https://data.gov.uk/
dataset/dd196518-9447-40ad-a097-f0a055b07af1/product-recalls-and-withdrawa

Is. (Accessed 31 December 2021).

Food Standards Agency. (2020e). Development of a food recall prevention platform.
https://www.food.gov.uk/research/food-allergy-and-intolerance-research/develo
pment-of-a-food-recall-prevention-platform. (Accessed 2 March 2021).

Food Standards Agency. (2020f). Food allergen labelling and information requirements:
Technical Guidance. https://www.food.gov.uk/sites/default/files/media/documen
t/fsa-food-allergen-labelling-and-information-requirements-technical-guidance_0.pd
f. (Accessed 2 January 2022).

Food Standards Agency. (2021a). Best before and use-by dates. https://www.food.gov.
uk/safety-hygiene/best-before-and-use-by-dates. (Accessed 8 August 2022).


https://doi.org/10.17632/n9tjg5szgb.2
https://doi.org/10.1016/j.foodcont.2022.109375
https://doi.org/10.1016/j.foodcont.2022.109375
https://doi.org/10.1093/fqsafe/fyaa024
https://doi.org/10.1186/s12948-016-0041-4
https://doi.org/10.1186/s12948-016-0041-4
https://doi.org/10.1186/s12889-018-6117-y
https://doi.org/10.1016/j.foodcont.2021.108615
https://doi.org/10.1016/j.appet.2010.08.017
https://doi.org/10.1016/j.appet.2010.08.017
https://doi.org/10.1080/19440049.2016.1169444
https://www.coronerscourt.vic.gov.au/sites/default/files/2018-12/amendedlouisolivertate_538215.pdf
https://www.coronerscourt.vic.gov.au/sites/default/files/2018-12/amendedlouisolivertate_538215.pdf
https://www.fao.org/fao-who-codexalimentarius/sh-proxy/en/?lnk=1&amp;url=https%253A%252F%252Fworkspace.fao.org%252Fsites%252Fcodex%252FStandards%252FCXS%2B1-1985%252FCXS_001e.pdf
https://www.fao.org/fao-who-codexalimentarius/sh-proxy/en/?lnk=1&amp;url=https%253A%252F%252Fworkspace.fao.org%252Fsites%252Fcodex%252FStandards%252FCXS%2B1-1985%252FCXS_001e.pdf
https://www.fao.org/fao-who-codexalimentarius/sh-proxy/en/?lnk=1&amp;url=https%253A%252F%252Fworkspace.fao.org%252Fsites%252Fcodex%252FStandards%252FCXS%2B1-1985%252FCXS_001e.pdf
https://assets.publishing.service.gov.uk/media/5bfd070fe5274a0fb45eed56/Summary_of_hearing_with_Lidl_271118.pdf
https://assets.publishing.service.gov.uk/media/5bfd070fe5274a0fb45eed56/Summary_of_hearing_with_Lidl_271118.pdf
https://assets.publishing.service.gov.uk/media/5bfd070fe5274a0fb45eed56/Summary_of_hearing_with_Lidl_271118.pdf
https://doi.org/10.1136/bmj.n251
https://www.statista.com/statistics/280208/grocery-market-share-in-the-united-kingdom-uk/
https://www.statista.com/statistics/280208/grocery-market-share-in-the-united-kingdom-uk/
https://www.judiciary.uk/publications/ruben-bousquet/
https://www.judiciary.uk/publications/ruben-bousquet/
https://www.gov.uk/government/statistics/food-statistics-pocketbook/food-statistics-in-your-pocket
https://www.gov.uk/government/statistics/food-statistics-pocketbook/food-statistics-in-your-pocket
https://nwis.nhs.wales/information-services/welsh-data-hub/annual-pedw-data-tables/
https://nwis.nhs.wales/information-services/welsh-data-hub/annual-pedw-data-tables/
https://www.lancashiretelegraph.co.uk/news/19974372.tesco-waitrose-ikea-share-important-safety-warning-shoppers/
https://www.lancashiretelegraph.co.uk/news/19974372.tesco-waitrose-ikea-share-important-safety-warning-shoppers/
https://op.europa.eu/en/publication-detail/-/publication/e7be006f-0d55-11e8-966a-01aa75ed71a1/language-en
https://op.europa.eu/en/publication-detail/-/publication/e7be006f-0d55-11e8-966a-01aa75ed71a1/language-en
https://eur-lex.europa.eu/legal-content/EN/TXT/PDF/?uri=CELEX:32003L0089&amp;from=EN
https://eur-lex.europa.eu/legal-content/EN/TXT/PDF/?uri=CELEX:32003L0089&amp;from=EN
https://eur-lex.europa.eu/legal-content/EN/TXT/PDF/?uri=CELEX:32011R1169&amp;from=EN
https://eur-lex.europa.eu/legal-content/EN/TXT/PDF/?uri=CELEX:32011R1169&amp;from=EN
https://eur-lex.europa.eu/legal-content/EN/TXT/PDF/?uri=CELEX:32014R0828&amp;from=EN
https://eur-lex.europa.eu/legal-content/EN/TXT/PDF/?uri=CELEX:32014R0828&amp;from=EN
https://op.europa.eu/en/publication-detail/-/publication/c3318331-d9c4-11e9-9c4e-01aa75ed71a1/language-en/format-PDF/source-255263406
https://op.europa.eu/en/publication-detail/-/publication/c3318331-d9c4-11e9-9c4e-01aa75ed71a1/language-en/format-PDF/source-255263406
https://op.europa.eu/en/publication-detail/-/publication/c3318331-d9c4-11e9-9c4e-01aa75ed71a1/language-en/format-PDF/source-255263406
https://op.europa.eu/en/publication-detail/-/publication/2c5c7729-0c31-11eb-bc07-01aa75ed71a1/language-en/format-PDF/source-174742448
https://op.europa.eu/en/publication-detail/-/publication/2c5c7729-0c31-11eb-bc07-01aa75ed71a1/language-en/format-PDF/source-174742448
https://op.europa.eu/en/publication-detail/-/publication/2acefdec-0486-11ec-b5d3-01aa75ed71a1/language-en/format-PDF/source-255253486
https://op.europa.eu/en/publication-detail/-/publication/2acefdec-0486-11ec-b5d3-01aa75ed71a1/language-en/format-PDF/source-255253486
https://doi.org/10.1016/j.aller.2019.10.006
https://www.food.gov.uk/business-guidance/allergen-labelling-for-food-manufacturers
https://www.food.gov.uk/business-guidance/allergen-labelling-for-food-manufacturers
https://acss.food.gov.uk/sites/default/files/food-alerts-data-analysis_0.pdf
https://acss.food.gov.uk/sites/default/files/food-alerts-data-analysis_0.pdf
https://www.food.gov.uk/sites/default/files/media/document/foodandyouw5secondaryanalysis-consumerswithfoodhypersensitivies.pdf
https://www.food.gov.uk/sites/default/files/media/document/foodandyouw5secondaryanalysis-consumerswithfoodhypersensitivies.pdf
https://www.food.gov.uk/sites/default/files/media/document/foodandyouw5secondaryanalysis-consumerswithfoodhypersensitivies.pdf
https://www.food.gov.uk/sites/default/files/media/document/food-traceability-withdrawals-and-recalls-guidance.pdf
https://www.food.gov.uk/sites/default/files/media/document/food-traceability-withdrawals-and-recalls-guidance.pdf
https://www.food.gov.uk/news-alerts/alert/fsa-aa-108-2019
https://www.food.gov.uk/news-alerts/alert/fsa-aa-108-2019
https://www.food.gov.uk/sites/default/files/media/document/fsa-20-01-08-annex-food-hypersensitivity-strategy.pdf
https://www.food.gov.uk/sites/default/files/media/document/fsa-20-01-08-annex-food-hypersensitivity-strategy.pdf
https://www.food.gov.uk/sites/default/files/media/document/fsa-20-01-08-annex-food-hypersensitivity-strategy.pdf
https://www.food.gov.uk/business-guidance/introduction-to-allergen-labelling-changes-ppds
https://www.food.gov.uk/business-guidance/introduction-to-allergen-labelling-changes-ppds
https://data.gov.uk/dataset/d3586c23-ccd7-4c66-b21b-5d996f152015/allergy-alerts
https://data.gov.uk/dataset/d3586c23-ccd7-4c66-b21b-5d996f152015/allergy-alerts
https://data.gov.uk/dataset/dd196518-9447-40ad-a097-f0a055b07af1/product-recalls-and-withdrawals
https://data.gov.uk/dataset/dd196518-9447-40ad-a097-f0a055b07af1/product-recalls-and-withdrawals
https://data.gov.uk/dataset/dd196518-9447-40ad-a097-f0a055b07af1/product-recalls-and-withdrawals
https://www.food.gov.uk/research/food-allergy-and-intolerance-research/development-of-a-food-recall-prevention-platform
https://www.food.gov.uk/research/food-allergy-and-intolerance-research/development-of-a-food-recall-prevention-platform
https://www.food.gov.uk/sites/default/files/media/document/fsa-food-allergen-labelling-and-information-requirements-technical-guidance_0.pdf
https://www.food.gov.uk/sites/default/files/media/document/fsa-food-allergen-labelling-and-information-requirements-technical-guidance_0.pdf
https://www.food.gov.uk/sites/default/files/media/document/fsa-food-allergen-labelling-and-information-requirements-technical-guidance_0.pdf
https://www.food.gov.uk/safety-hygiene/best-before-and-use-by-dates
https://www.food.gov.uk/safety-hygiene/best-before-and-use-by-dates

S.R. Yue et al.

Food Standards Agency. (2021b). Food allergy and intolerance. https://www.food.gov.
uk/safety-hygiene/food-allergy-and-intolerance. (Accessed 20 June 2022).

Food Standards Agency. (2021c). Booths recalls Booths four spicy vegetable samosas
because of undeclared soya. https://www.food.gov.uk/news-alerts/alert/fsa-aa
-50-2021. (Accessed 28 April 2022).

Food Standards Agency. (2022a). News & alerts. https://www.food.gov.uk/news-aler
ts/search/alerts. (Accessed 1 January 2022).

Food Standards Agency. (2022b). Subscribe to news and alerts. https://www.food.gov.
uk/news-alerts/subscribe. (Accessed 28 April 2022).

Food Standards Agency. (2022c). Precautionary allergen labelling (PAL): The ‘may
contain’ consultation. https://www.food.gov.uk/news-alerts/consultations/precauti
onary-allergen-labelling-pal-the-may-contain-consultation. (Accessed 14 March
2022).

Food Standards Australia New Zealand. (2022). Food recall statistics. https://www.foods
tandards.gov.au/industry/foodrecalls/recallstats/Pages/default.aspx. (Accessed 19
April 2022).

Food Standards Scotland. (2022). News & alerts. https://www.foodstandards.gov.scot/n
ews-and-alerts?type=alerts. (Accessed 1 January 2022).

Food and Agriculture Organization of the United Nations/World Health Organisation.
(2021a). Ad hoc joint FAO/WHO expert consultation on risk assessment of food
allergens Part 1: Review and validation of Codex priority allergen list through risk
assessment. https://cdn.who.int/media/docs/default-source/food-safety/jemra/1st-
allergen-summary-report-10may2021.pdf?sfvrsn=c505375a_7. (Accessed 20 April
2022).

Food and Agriculture Organization of the United Nations/World Health Organisation.
(2021b). Ad hoc joint FAO/WHO expert consultation on risk assessment of food
allergens Part 2. Review and establish threshold levels in foods of the priority allergens.
https://cdn.who.int/media/docs/default-source/food-safety/jemra/2nd-allergen-s
ummary-report-20aug2021.pdf?sfvrsn=915a8417_8. (Accessed 20 April 2022).

Food and Agriculture Organization of the United Nations/World Health Organisation.
(2021¢). Ad hoc joint FAO/WHO expert consultation on risk assessment of food
allergens. Part 3: Review and establish precautionary labelling in foods of the priority
allergens. https://cdn.who.int/media/docs/default-source/food-safety/jemra/3rd
-allergen-summary-report-13dec2021.pdf?sfvrsn=5415608_7. (Accessed 20 April
2022).

Food and Agriculture Organization of the United Nations/World Health Organisation.
(2022). Risk assessment of food allergens. Part 1: Review and validation of Codex
Alimentarius priority allergen list through risk assessment. https://www.fao.org/public
ations/card/en/c/CB9070EN. (Accessed 20 April 2022).

Food and Drink Federation. (2015). Guidance on "Free-From" allergen claims. Guidance
to manufacturers and caterers on the appropriate use of “free-from” claims in relation to
food allergens. https://www.fdf.org.uk/globalassets/resources/publications/brc-free
-from-guidance.pdf. (Accessed 7 March 2021).

Friedlander, A., & Zoellner, C. (2020). Artificial intelligence opportunities to improve
food safety at retail. Food Protection Trends, 40(4), 272-278. https://www.foodprot
ection.org/files/food-protection-trends/jul-aug-20-genint-friedlander.pdf. (Accessed
25 June 2022).

Gendel, S. M., & Zhu, J. (2013). Analysis of U.S. Food and Drug administration food
allergen recalls after implementation of the food allergen labeling and consumer
protection act. Journal of Food Protection, 76(11), 1933-1938. https://doi.org/
10.4315/0362-028x.Jfp-13-171

Gendel, S. M., Zhu, J., Nolan, N., & Gombas, K. (2014). Learning from FDA food allergen
recalls and reportable foods. Food Safety Magazine, 46-52. https://secure.dash
digital.com/foodsafetymag/april may_2014?article_id=411883&pg=NaN#pgNaN.
(Accessed 3 March 2021).

Gibbons, L. (2021). Asda, Tesco and M&S recall chicken, chocolate, sausage rolls and
more. https://www.liverpoolecho.co.uk/news/uk-world-news/asda-tesco-ms-reca
1l-chicken-21980559. (Accessed 28 February 2022).

Hettinga, K., & van Valenberg, H. (2017). Chapter20-Contribution of dairy to nutrient
intake in the western diet. In R. R. Watson, R. J. Collier, & V. R. Preedy (Eds.),
Nutrients in dairy and their implications on health and disease (pp. 251-258). Academic
Press. https://doi.org/10.1016/B978-0-12-809762-5.00020-6.

Houben, G. F., Baumert, J. L., Blom, W. M., Kruizinga, A. G., Meima, M. Y.,
Remington, B. C., Wheeler, M. W., Westerhout, J., & Taylor, S. L. (2020). Full range
of population Eliciting Dose values for 14 priority allergenic foods and
recommendations for use in risk characterization. Food and Chemical Toxicology, 146,
Article 111831. https://doi.org/10.1016/].fct.2020.111831

Institute of Food Science & Technology. (2021). UK allergen labelling amendment 2021.
https://www.ifst.org/sites/default/files/IFST%20Factsheet%20UK%20Allergy%
20Labelling%20Amendment%202021.pdf. (Accessed 17 February 2022).

Statutory Instruments. (2014). The food information regulations 2014, 2014 No. 1855.
https://www.legislation.gov.uk/uksi/2014/1855/made/data.pdf. (Accessed 1
January 2022).

Statutory Instruments. (2019). The food information (amendment) (England) regulations
2019, 2019 No. 1218. https://www.legislation.gov.uk/uksi/2019/1218/made.
(Accessed 3 August 2021).

Jia, L., & Evans, S. (2021). Improving food allergen management in food manufacturing:
An incentive-based approach. Food Control, 129, Article 108246. https://doi.org/
10.1016/j.foodcont.2021.108246

Khan, I. J., Bule, M., Ullah, R., Nadeem, M., Asif, S., & Niaz, K. (2019). The antioxidant
components of milk and their role in processing, ripening, and storage: Functional
food. Veterinary World, 12(1), 12-33. https://doi.org/10.14202/vetworld.2019.12-
33

Kwon, J., Lee, Y. M., & Wen, H. (2020). Knowledge, attitudes, and behaviors about
dining out with food allergies: A cross-sectional survey of restaurant customers in the

10

Food Control 144 (2023) 109375

United States. Food Control, 107, Article 106776. https://doi.org/10.1016/j.
foodcont.2019.106776

Larue, B. (2020). Labor issues and COVID-19. Canadian Journal of Agricultural Economics/
Revue canadienne d’agroeconomie, 68(2), 231-237. https://doi.org/10.1111/
cjag.12233

Makovicky, P., Makovicky, P., Lupan, 1., Samasca, G., Sur, G., & Freeman, H. J. (2017).
Perspective: Gluten-Free products for patients with celiac disease should not contain
trace levels. Advances in Nutrition, 8(3), 409-411. https://doi.org/10.3945/
an.116.014472

Martin, V. M. (2020). Food allergy—clinical perspectives: 450-452. https://doi.org/10
.1016/b978-0-12-801238-3.11131-6.

Messina, M., & Venter, C. (2020). Recent surveys on food allergy prevalence. Nutrition
Today, 55(1), 22-29. https://doi.org/10.1097/nt.0000000000000389

Miles, E. (2020). FSA response to COVID-19. https://www.food.gov.uk/sites/default/fil
es/media/document/fsa-20-06-04-fsa-response-to-covid-19.pdf. (Accessed 20
February 2021).

Miller, R. (2022). Iceland recalls popular ready meal over allergy warning — ‘Do not eat!’.
https://www.express.co.uk/life-style/food/1578991/food-recall-Iceland-chicken-bh
una-curry-ready-meal-health-warning-allergy-milk-food-news. (Accessed 28 April
2022).

Ipsos Mori.. (2021). Qualitative research into the consumption of food with expired ‘use
by’ dates. https://doi.org/10.46756/sci.fsa.qfy700. (Accessed 10 August 2022).

National Health Service Digital. (2021). Hospital admitted patient Care activity. https
://digital.nhs.uk/data-and-information/publications/statistical /hospital-admitted
-patient-care-activity. (Accessed 21 October 2021).

Nelis, J., Tsagkaris, A. S., Dillon, M. J., Hajslova, J., & Elliott, C. T. (2020). Smartphone-
based optical assays in the food safety field. Trends in Analytical Chemistry : TRAC,
129, 115934. https://doi.org/10.1016/j.trac.2020.115934

Page, E. T. (2018). Trends in food recalls: 2004-13. https://www.ers.usda.gov/publicati
ons/pub-details/?pubid—88496. (Accessed 14 February 2021).

Poppy, G. (2016). Chief scientific adviser’s science report, issue five: Food allergy and
intolerance. https://www.food.gov.uk/sites/default/files/media/document/fif
th-csa-report-allergy%20%281%29.pdf. (Accessed 30 January 2021).

Pozo, V. F., & Schroeder, T. C. (2016). Evaluating the costs of meat and poultry recalls to
food firms using stock returns. Food Policy, 59, 66-77. https://doi.org/10.1016/].
foodpol.2015.12.007

Randles, P. (2018). Incidents & resilience annual report 2017/18. https://webarchive.
nationalarchives.gov.uk/20200803154104/https://www.food.gov.uk/sites/defa
ult/files/media/document/fsa-18-09-06-incidents-and-resilience-report.pdf.
(Accessed 9 March 2021).

Food Regulation. (2017). Undeclared allergen incident and investigation protocol. http
s://foodregulation.gov.au/internet/fr/publishing.nsf/Content/publication-Undecl
ared-Allergen-Incident-and-Investigation-Protocol. (Accessed 14 February 2021).

Remington, B. C., Baumert, J., Blom, W. M., Bucchini, L., Buck, N., Crevel, R., De
Mooij, F., Flanagan, S., Hindley, J., Javed, B., Stavropoulou, D. A., van den
Dungen, M. W., van Ravenhorst, M., Wang, S., & Walker, M. (2022). Allergen
quantitative risk assessment within food operations: Concepts towards development
of practical guidance based on an ILSI Europe workshop. Food Control, 108917.
https://doi.org/10.1016/j.foodcont.2022.108917

Ross, G. M. S., Bremer, M. G. E. G., & Nielen, M. W. F. (2018). Consumer-friendly food
allergen detection: Moving towards smartphone-based immunoassays. Analytical and
Bioanalytical Chemistry, 410(22), 5353-5371. https://doi.org/10.1007/s00216-018-
0989-7

RStudio. (2022). RStudio: Integrated development environment for R. Build 372 Version
2021.09.1. https://www.rstudio.com/. (Accessed 1 January 2022).

Scottish Statutory Instruments. (2014). The food information (Scotland) regulations
2014, 2014 No. 312. https://www.legislation.gov.uk/ssi/2014/312/made/data.pdf.
(Accessed 1 January 2022).

Scottish Statutory Instruments. (2021). The food information (Scotland) amendment
regulations 2021, 2021 No. 70. https://www.legislation.gov.uk/ssi/2021/70/made.
(Accessed 3 August 2021).

Sen, S., Antara, N., & Sen, S. (2021). Factors influencing consumers’ to take ready-made
frozen food. Current Psychology, 40(6), 2634-2643. https://doi.org/10.1007/
512144-019-00201-4

Soon, J. M. (2018). ‘No nuts please’: Food allergen management in takeaways. Food
Control, 91, 349-356. https://doi.org/10.1016/j.foodcont.2018.04.024

Soon, J. M., & Abdul Wahab, I. R. (2021). Global food recalls and alerts associated with
labelling errors and its contributory factors. Trends in Food Science & Technology, 118,
791-798. https://doi.org/10.1016/j.tifs.2021.11.001

Soon, J. M., Brazier, A. K. M., & Wallace, C. A. (2020). Determining common
contributory factors in food safety incidents — a review of global outbreaks and
recalls 2008-2018. Trends in Food Science & Technology, 97, 76-87. https://doi.org/
10.1016/j.tifs.2019.12.030

Soon, J. M., & Manning, L. (2017). “May contain” allergen statements: Facilitating or
frustrating consumers? Journal of Consumer Policy, 40(4), 447-472. https://doi.org/
10.1007/5s10603-017-9358-8

Statutory Rules of Northern Ireland. (2014). The food information regulations (northern
Ireland), 2014, 2014 No. 223. https://www.legislation.gov.uk/nisr/2014/223/made
/data.pdf. (Accessed 1 January 2022).

Statutory Rules of Northern Ireland. (2020). The food information (amendment No. 2)
regulations (northern Ireland) 2020, 2020 No. 80. https://www.legislation.gov.
uk/nisr/2020/80/made. (Accessed 4 August 2021).

Subramaniam, P. (2011). 25-The stability and shelf life of confectionery products. In D.
Kilcast & P. Subramaniam (Eds.), Food and Beverage Stability and Shelf Life (pp,
716-742. https://doi.org/10.1533/9780857092540.3.716. Woodhead Publishing.


https://www.food.gov.uk/safety-hygiene/food-allergy-and-intolerance
https://www.food.gov.uk/safety-hygiene/food-allergy-and-intolerance
https://www.food.gov.uk/news-alerts/alert/fsa-aa-50-2021
https://www.food.gov.uk/news-alerts/alert/fsa-aa-50-2021
https://www.food.gov.uk/news-alerts/search/alerts
https://www.food.gov.uk/news-alerts/search/alerts
https://www.food.gov.uk/news-alerts/subscribe
https://www.food.gov.uk/news-alerts/subscribe
https://www.food.gov.uk/news-alerts/consultations/precautionary-allergen-labelling-pal-the-may-contain-consultation
https://www.food.gov.uk/news-alerts/consultations/precautionary-allergen-labelling-pal-the-may-contain-consultation
https://www.foodstandards.gov.au/industry/foodrecalls/recallstats/Pages/default.aspx
https://www.foodstandards.gov.au/industry/foodrecalls/recallstats/Pages/default.aspx
https://www.foodstandards.gov.scot/news-and-alerts?type=alerts
https://www.foodstandards.gov.scot/news-and-alerts?type=alerts
https://cdn.who.int/media/docs/default-source/food-safety/jemra/1st-allergen-summary-report-10may2021.pdf?sfvrsn=c505375a_7
https://cdn.who.int/media/docs/default-source/food-safety/jemra/1st-allergen-summary-report-10may2021.pdf?sfvrsn=c505375a_7
https://cdn.who.int/media/docs/default-source/food-safety/jemra/2nd-allergen-summary-report-20aug2021.pdf?sfvrsn=915a8417_8
https://cdn.who.int/media/docs/default-source/food-safety/jemra/2nd-allergen-summary-report-20aug2021.pdf?sfvrsn=915a8417_8
https://cdn.who.int/media/docs/default-source/food-safety/jemra/3rd-allergen-summary-report-13dec2021.pdf?sfvrsn=5415608_7
https://cdn.who.int/media/docs/default-source/food-safety/jemra/3rd-allergen-summary-report-13dec2021.pdf?sfvrsn=5415608_7
https://www.fao.org/publications/card/en/c/CB9070EN
https://www.fao.org/publications/card/en/c/CB9070EN
https://www.fdf.org.uk/globalassets/resources/publications/brc-free-from-guidance.pdf
https://www.fdf.org.uk/globalassets/resources/publications/brc-free-from-guidance.pdf
https://www.foodprotection.org/files/food-protection-trends/jul-aug-20-genint-friedlander.pdf
https://www.foodprotection.org/files/food-protection-trends/jul-aug-20-genint-friedlander.pdf
https://doi.org/10.4315/0362-028x.Jfp-13-171
https://doi.org/10.4315/0362-028x.Jfp-13-171
https://secure.dashdigital.com/foodsafetymag/april_may_2014?article_id=411883&amp;pg=NaN#pgNaN
https://secure.dashdigital.com/foodsafetymag/april_may_2014?article_id=411883&amp;pg=NaN#pgNaN
https://www.liverpoolecho.co.uk/news/uk-world-news/asda-tesco-ms-recall-chicken-21980559
https://www.liverpoolecho.co.uk/news/uk-world-news/asda-tesco-ms-recall-chicken-21980559
https://doi.org/10.1016/B978-0-12-809762-5.00020-6
https://doi.org/10.1016/j.fct.2020.111831
https://www.ifst.org/sites/default/files/IFST%20Factsheet%20UK%20Allergy%20Labelling%20Amendment%202021.pdf
https://www.ifst.org/sites/default/files/IFST%20Factsheet%20UK%20Allergy%20Labelling%20Amendment%202021.pdf
https://www.legislation.gov.uk/uksi/2014/1855/made/data.pdf
https://www.legislation.gov.uk/uksi/2019/1218/made
https://doi.org/10.1016/j.foodcont.2021.108246
https://doi.org/10.1016/j.foodcont.2021.108246
https://doi.org/10.14202/vetworld.2019.12-33
https://doi.org/10.14202/vetworld.2019.12-33
https://doi.org/10.1016/j.foodcont.2019.106776
https://doi.org/10.1016/j.foodcont.2019.106776
https://doi.org/10.1111/cjag.12233
https://doi.org/10.1111/cjag.12233
https://doi.org/10.3945/an.116.014472
https://doi.org/10.3945/an.116.014472
https://doi.org/10.1016/b978-0-12-801238-3.11131-6
https://doi.org/10.1016/b978-0-12-801238-3.11131-6
https://doi.org/10.1097/nt.0000000000000389
https://www.food.gov.uk/sites/default/files/media/document/fsa-20-06-04-fsa-response-to-covid-19.pdf
https://www.food.gov.uk/sites/default/files/media/document/fsa-20-06-04-fsa-response-to-covid-19.pdf
https://www.express.co.uk/life-style/food/1578991/food-recall-Iceland-chicken-bhuna-curry-ready-meal-health-warning-allergy-milk-food-news
https://www.express.co.uk/life-style/food/1578991/food-recall-Iceland-chicken-bhuna-curry-ready-meal-health-warning-allergy-milk-food-news
https://doi.org/10.46756/sci.fsa.qfy700
https://digital.nhs.uk/data-and-information/publications/statistical/hospital-admitted-patient-care-activity
https://digital.nhs.uk/data-and-information/publications/statistical/hospital-admitted-patient-care-activity
https://digital.nhs.uk/data-and-information/publications/statistical/hospital-admitted-patient-care-activity
https://doi.org/10.1016/j.trac.2020.115934
https://www.ers.usda.gov/publications/pub-details/?pubid=88496
https://www.ers.usda.gov/publications/pub-details/?pubid=88496
https://www.food.gov.uk/sites/default/files/media/document/fifth-csa-report-allergy%20%281%29.pdf
https://www.food.gov.uk/sites/default/files/media/document/fifth-csa-report-allergy%20%281%29.pdf
https://doi.org/10.1016/j.foodpol.2015.12.007
https://doi.org/10.1016/j.foodpol.2015.12.007
https://webarchive.nationalarchives.gov.uk/20200803154104/https://www.food.gov.uk/sites/default/files/media/document/fsa-18-09-06-incidents-and-resilience-report.pdf
https://webarchive.nationalarchives.gov.uk/20200803154104/https://www.food.gov.uk/sites/default/files/media/document/fsa-18-09-06-incidents-and-resilience-report.pdf
https://webarchive.nationalarchives.gov.uk/20200803154104/https://www.food.gov.uk/sites/default/files/media/document/fsa-18-09-06-incidents-and-resilience-report.pdf
https://foodregulation.gov.au/internet/fr/publishing.nsf/Content/publication-Undeclared-Allergen-Incident-and-Investigation-Protocol
https://foodregulation.gov.au/internet/fr/publishing.nsf/Content/publication-Undeclared-Allergen-Incident-and-Investigation-Protocol
https://foodregulation.gov.au/internet/fr/publishing.nsf/Content/publication-Undeclared-Allergen-Incident-and-Investigation-Protocol
https://doi.org/10.1016/j.foodcont.2022.108917
https://doi.org/10.1007/s00216-018-0989-7
https://doi.org/10.1007/s00216-018-0989-7
https://www.rstudio.com/
https://www.legislation.gov.uk/ssi/2014/312/made/data.pdf
https://www.legislation.gov.uk/ssi/2021/70/made
https://doi.org/10.1007/s12144-019-00201-4
https://doi.org/10.1007/s12144-019-00201-4
https://doi.org/10.1016/j.foodcont.2018.04.024
https://doi.org/10.1016/j.tifs.2021.11.001
https://doi.org/10.1016/j.tifs.2019.12.030
https://doi.org/10.1016/j.tifs.2019.12.030
https://doi.org/10.1007/s10603-017-9358-8
https://doi.org/10.1007/s10603-017-9358-8
https://www.legislation.gov.uk/nisr/2014/223/made/data.pdf
https://www.legislation.gov.uk/nisr/2014/223/made/data.pdf
https://www.legislation.gov.uk/nisr/2020/80/made
https://www.legislation.gov.uk/nisr/2020/80/made
https://doi.org/10.1533/9780857092540.3.716

S.R. Yue et al.

Sudworth, R. (2020). Food hypersensitivity strategy. https://www.food.gov.uk/sites/
default/files/media/document/fsa-20-03-06-food-hypersensitivity-strategy_0.pdf.
(Accessed 13 February 2021).

Surojanametakul, V., Srikulnath, S., Chamnansin, P., Shibata, H., & Shoji, M. (2021).
Investigation of undeclared food allergens in commercial Thai food products update
after enforcing food allergen labeling regulation. Food Control, 120, 107554. https://
doi.org/10.1016/j.foodcont.2020.107554

Tableau. (2022). Tableau desktop: Professional edition,. https://www.tableau.com/.
Version 2021.3.16, 1 January 2022.

Taylor, S. L., Hefle, S. L., Bindslev-Jensen, C., Bock, S. A., Burks, A. W., Jr., Christie, L.,
Hill, D. J., Host, A., Hourihane, J. O., Lack, G., Metcalfe, D. D., Moneret-

Vautrin, D. A., Vadas, P. A., Rance, F., Skrypec, D. J., Trautman, T. A., Yman, I. M., &
Zeiger, R. S. (2002). Factors affecting the determination of threshold doses for
allergenic foods: How much is too much? The Journal of Allergy and Clinical
Immunology, 109(1), 24-30. https://doi.org/10.1067/mai.2002.120564

The Food Industry Association. (2021a). FDA recalls 2017-2020. https://www.fmi.org/
docs/default-source/food-safety/fs21-fda-recall-report_1-13-21_v2_.pdf?sfvrs
n=19¢8d6d_2. (Accessed 19 April 2022).

The Food Industry Association. (2021b). USDA recalls 2017-2020. https://www.fmi.
org/docs/default-source/food-safety/fs21-2020-usda-recalls-report_1-13-21_v2.pdf?
sfvrsn=da3c413c 2. (Accessed 19 April 2022).

The National Archives. (2017). Allergy alerts news. https://webarchive.nationalarchives.
gov.uk/20171207145338/https://www.food.gov.uk/news-updates/news/alle
rgy-alerts-news. (Accessed 6 February 2021).

Toma, L., Font, M. C., & Thompson, B. (2020). Impact of consumers’ understanding of
date labelling on food waste behaviour. Operational Research, 20, 543-560. https://
doi.org/10.1007/s12351-017-0352-3

Turner, P. J., Andoh-Kesson, E., Baker, S., Baracaia, A., Barfield, A., Barnett, J.,
Brunas, K., Chan, C.-H., Cochrane, S., Cowan, K., Feeney, M., Flanagan, S., Fox, A. T.,
George, L., Gowland, M. H., Heeley, C., Kimber, 1., Knibb, R., Langford, K., ...
O’Brien, J. (2021). Identifying key priorities for research to protect the consumer
with food hypersensitivity: A UK food standards agency priority setting exercise.
Clinical and Experimental Allergy, 51(10), 1322-1330. https://doi.org/10.1111/
cea.13983

11

Food Control 144 (2023) 109375

Verma, A. K., Gatti, S., Galeazzi, T., Monachesi, C., Padella, L., Baldo, G. D., Annibali, R.,
Lionetti, E., & Catassi, C. (2017). Gluten contamination in naturally or labeled
gluten-free products marketed in Italy. Nutrients, 9(2), 115. https://www.mdpi.co
m/2072-6643/9/2/115.

Walker, M. (2018). UK food and feed legislation & changes during july to september
2018. https://assets.publishing.service.gov.uk/government/uploads/system/uploa
ds/attachment data/file/759255/Foodfeedlaw_July Sept2018_final.pdf. (Accessed 2
March 2021).

Walker, M. (2019). UK food and feed legislation & changes during April to june 2019.
https://assets.publishing.service.gov.uk/government/uploads/system/uploads/atta
chment_data/file/829448/Foodfeedlaw_Apr_Jun2019_final.pdf. (Accessed 31
December 2021).

Walker, M. J., Burns, D. T., Elliott, C. T., Gowland, M. H., & Mills, E. N. C. (2016). Is food
allergen analysis flawed? Health and supply chain risks and a proposed framework to
address urgent analytical needs. Analyst, 141(1), 24-35. https://doi.org/10.1039/
C5AN01457C

Walker, M. J., Gowland, M. H., & Points, J. (2018). Managing food allergens in the U.K.
Retail supply chain. Journal of AOAC International, 101(1), 45-55. https://doi.org/
10.5740/jaoacint.17-0385

Warren, C. M., Gupta, R. S., Sohn, M.-W., Oh, E. H., Lal, N., Garfield, C. F., Caruso, D.,
Wang, X., & Pongracic, J. A. (2015). Differences in empowerment and quality of life
among parents of children with food allergy. Annals of Allergy, Asthma, &
Immunology, 114(2), 117-125. https://doi.org/10.1016/j.anai.2014.10.025

Wearne, S. (2017). Food allergy and intolerance programme. https://webarchive.nationa
larchives.gov.uk/ukgwa/20210404070255/http:/food.gov.uk/sites/default/files
/media/document/fsal70306.pdf. (Accessed 1 January 2022).

Welsh Statutory Instruments. (2014). The food information (Wales) regulations 2014,
2014 No. 2303 (W.227). https://www.legislation.gov.uk/wsi/2014/2303/made/da
ta.pdf. (Accessed 1 January 2022).

Welsh Statutory Instruments. (2020). The food information (Wales) (amendment) (No. 2)
regulations 2020, 2020 No. 295 (W.67). https://www.legislation.gov.uk/wsi/2020
/295/made. (Accessed 4 August 2021).

Yue, S. R. UK food allergen hospital admissions data 2014 — 2020. Mendeley data. (2022).
https://doi.org/10.17632/n9tjg5szgb.2. V2.


https://www.food.gov.uk/sites/default/files/media/document/fsa-20-03-06-food-hypersensitivity-strategy_0.pdf
https://www.food.gov.uk/sites/default/files/media/document/fsa-20-03-06-food-hypersensitivity-strategy_0.pdf
https://doi.org/10.1016/j.foodcont.2020.107554
https://doi.org/10.1016/j.foodcont.2020.107554
https://www.tableau.com/
https://doi.org/10.1067/mai.2002.120564
https://www.fmi.org/docs/default-source/food-safety/fs21-fda-recall-report_1-13-21_v2_.pdf?sfvrsn=19c8d6d_2
https://www.fmi.org/docs/default-source/food-safety/fs21-fda-recall-report_1-13-21_v2_.pdf?sfvrsn=19c8d6d_2
https://www.fmi.org/docs/default-source/food-safety/fs21-fda-recall-report_1-13-21_v2_.pdf?sfvrsn=19c8d6d_2
https://www.fmi.org/docs/default-source/food-safety/fs21--2020-usda-recalls-report_1-13-21_v2.pdf?sfvrsn=da3c413c_2
https://www.fmi.org/docs/default-source/food-safety/fs21--2020-usda-recalls-report_1-13-21_v2.pdf?sfvrsn=da3c413c_2
https://www.fmi.org/docs/default-source/food-safety/fs21--2020-usda-recalls-report_1-13-21_v2.pdf?sfvrsn=da3c413c_2
https://webarchive.nationalarchives.gov.uk/20171207145338/https://www.food.gov.uk/news-updates/news/allergy-alerts-news
https://webarchive.nationalarchives.gov.uk/20171207145338/https://www.food.gov.uk/news-updates/news/allergy-alerts-news
https://webarchive.nationalarchives.gov.uk/20171207145338/https://www.food.gov.uk/news-updates/news/allergy-alerts-news
https://doi.org/10.1007/s12351-017-0352-3
https://doi.org/10.1007/s12351-017-0352-3
https://doi.org/10.1111/cea.13983
https://doi.org/10.1111/cea.13983
https://www.mdpi.com/2072-6643/9/2/115
https://www.mdpi.com/2072-6643/9/2/115
https://assets.publishing.service.gov.uk/government/uploads/system/uploads/attachment_data/file/759255/Foodfeedlaw_July_Sept2018_final.pdf
https://assets.publishing.service.gov.uk/government/uploads/system/uploads/attachment_data/file/759255/Foodfeedlaw_July_Sept2018_final.pdf
https://assets.publishing.service.gov.uk/government/uploads/system/uploads/attachment_data/file/829448/Foodfeedlaw_Apr_Jun2019_final.pdf
https://assets.publishing.service.gov.uk/government/uploads/system/uploads/attachment_data/file/829448/Foodfeedlaw_Apr_Jun2019_final.pdf
https://doi.org/10.1039/C5AN01457C
https://doi.org/10.1039/C5AN01457C
https://doi.org/10.5740/jaoacint.17-0385
https://doi.org/10.5740/jaoacint.17-0385
https://doi.org/10.1016/j.anai.2014.10.025
https://webarchive.nationalarchives.gov.uk/ukgwa/20210404070255/http:/food.gov.uk/sites/default/files/media/document/fsa170306.pdf
https://webarchive.nationalarchives.gov.uk/ukgwa/20210404070255/http:/food.gov.uk/sites/default/files/media/document/fsa170306.pdf
https://webarchive.nationalarchives.gov.uk/ukgwa/20210404070255/http:/food.gov.uk/sites/default/files/media/document/fsa170306.pdf
https://www.legislation.gov.uk/wsi/2014/2303/made/data.pdf
https://www.legislation.gov.uk/wsi/2014/2303/made/data.pdf
https://www.legislation.gov.uk/wsi/2020/295/made
https://www.legislation.gov.uk/wsi/2020/295/made
https://doi.org/10.17632/n9tjg5szgb.2

	Food allergen recalls in the United Kingdom: A critical analysis of reported recalls from 2016 to 2021
	1 Introduction
	2 Methods
	2.1 Data collection
	2.2 Data extraction
	2.3 Data processing
	2.4 Data analysis

	3 Results and discussion
	3.1 Recalls by type
	3.2 Recalls by year
	3.3 Recalls by allergenic food group
	3.4 Recalls by reason
	3.5 Recalls by manufacturer
	3.6 Recalls by expiry status and genre of food

	4 Conclusion
	Funding
	Declaration of interest
	CRediT authorship contribution statement
	Data availability
	Acknowledgements
	Appendix A Supplementary data
	References


