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Abstract

Objective: Preventing a food allergy reaction depends primarily on eliminating
allergens from the diet. In October 2019, the Saudi Food and Drug Authority
(SFDA) introduced new legislation requiring food establishments providing and
selling non-prepacked foods to state the presence of the top fourteen food aller-
gens on their menus. The current study aimed to assess the allergen-labelling
knowledge, practices, preferences and perceptions towards the new SFDA
allergen-labelling legislation among consumers with food allergy in Saudi Arabia.
Design: Observational cross-sectional study using an online questionnaire.
Setting: Saudi Arabia; February — March 2020.

Participants: Residents of Saudi Arabia with food allergy (12427), aged 18-70 years.
Results: Among participants, only 28-1% knew that there were governmental
regulations in Saudi Arabia regarding food-allergen labelling and approximately
two-thirds (67 %) check labels on prepacked food products for allergens. The
majority of the participants preferred food products carrying safety statements
(84-1%) and symbols (80-1%). A total of 47-1 % were aware that regulations in
Saudi Arabia require allergens to be declared in ingredient lists, while 51-3 % were
aware that advisory allergen labelling is not required by law. Only 26-2 % were
aware of the new SFDA legislation regarding provision of allergen information
by food establishments. However, the majority (94-4 %) were supportive of the
new legislation, and most of them were more likely to eat at restaurants that
reported allergen information for food items on the menu.

Conclusions: The new SFDA food allergen-labelling legislation needs to be more
widely and effectively disseminated to increase the level of awareness among
adults with food allergy in Saudi Arabia.
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Food allergies are an adverse immunological reaction aris-
ing from exposure to a specific food protein antigen (i.e.
food allergen)V. In Europe and the United States, the esti-
mated prevalence of food allergies is approximately 8 % of
children and 2 % of adults®. In developing countries, and
especially in Middle East Arabian countries, there remains a
lack of information regarding the prevalence rates and inci-
dence of food allergy and other food hypersensitivities>®.
Many studies in Saudi Arabia have estimated an increasing
prevalence of food allergies and reported the severity
of certain food allergens®®”. A study in Jeddah by Aba-
Alkhail and El-Gamal with 1341 asthmatic patients esti-
mated that the prevalence rate of clinical sensitivity to food
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was 29 %®. Furthermore, a cross-sectional study in two
emergency departments revealed that food was the most
common trigger of anaphylaxis (39 %) compared with
insects (38-5 %), drugs (17-4 %) and environmental factors
(5:0 %) and that the prevalence of food allergies was higher
among paediatric patients relative to adults®.

Once an allergic individual comes into contact with a
specific allergen, a cluster of related symptoms may
appear, ranging from mild symptoms, such as rashes, to
more severe symptoms, such as vomiting, diarrhoea,
breathing difficulties and, in extreme cases, anaphy-
laxis"'?. Food-induced anaphylactic shock is the most
life-threatening systemic symptom, as it is rapid in onset,
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occurring within seconds or minutes of exposure, and
may cause death if not treated immediately". As there
is no medical treatment for eliminating food allergies,
prevention of an allergic reaction is solely dependent
on eliminating the food allergen from the individual’s
diet"?. Adherence to an allergen-free diet can be a diffi-
cult task, as it requires knowledgably reading food labels
to avoid the specified allergen and identify any hidden
sources. Another important issue is related to the lack
or insufficiency of information about allergen ingre-
dients in prepacked food. A considerable proportion
of accidental allergen consumption happens when eat-
ing outside the home. It has been found that 21-31%
of accidental consumption occurs when eating in restau-
rants and 13-23 % occurs in other eating-out settings,
such as workplace or school canteens’®. Consuming
an allergen outside the home accounted for 32:2% of
anaphylaxis-related hospital admissions"'* and has been
implicated in 50 % of allergen-caused deaths'>. Food-
allergen avoidance impacts individuals’ well-being and
quality of life, as well as placing significant restrictions
on social and behavioural outcomes?®!”. Therefore,
an effective food-labelling system for allergen ingre-
dients is important for protecting the health of consumers
with food allergy. This system should also include
effective food-allergen labelling regulations for non-
prepacked products.

In October 2019, the Saudi Food and Drug Authority
(SFDA) introduced new legislation (No. SFDA.FD/56)
requiring that food establishments providing and selling
non-prepacked foods provide allergen information on
any of the major fourteen specified allergenic foods
and their protein derivatives: milk, soya, mustard, lupin,
eggs, fish, crustaceans, peanuts, tree nuts, molluscs, cer-
eals containing gluten, celery, sesame seeds and sulphur
dioxide and sulphites at concentrations of more than
10 mg/kg or 10 mg/1*®. This legislation applies to restau-
rants, food trucks, bakeries and cafés. Moreover, food-
allergen labelling on menus is required to be provided
in a clear, written form in Arabic"”. Additionally, the
new legislation requires precautionary allergen label-
ling (PAL)/advisory labelling, such as ‘may contain’ or
“manufactured in a facility that contains” or similar
phrases to indicate that a product may contain allergens
caused by possible cross-contamination®®,

This legislation is aligned with European Union legisla-
tion (EU Food Information for Consumer Regulation No.
1169/2011, (EU FIC)) issued in December 2014, mandating
the labelling of these fourteen specified food allergens used
as ingredients in non-prepacked food items sold by food
businesses'®. Many studies in the UK have examined
the effect of EU FIC legislation. For example, a study exam-
ining the effect of allergen-labelling legislation on the
behaviour and attitudes of consumers with food allergy
towards eating out reported that this legislation has
improved delivery of information regarding food allergens
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and increased awareness of food allergies in restaurants
and diners. In addition, the current study revealed that con-
sumers with food allergy prefer written forms of allergen
labelling and verbal communication with staff for confirma-
tion of labelled allergens®”. Another study revealed that,
following the EU FIC legislation, consumers were moder-
ately satisfied with the allergen-labelling information made
available in food establishments??.

As the declaration of allergens on the menus of food
establishments in Saudi Arabia is newly implemented, to
our knowledge, there have been no studies conducted to
assess the views of consumers with food allergy towards
the new SFDA legislation. Therefore, the aim of the current
study was to assess the allergen-labelling knowledge, prac-
tices, preferences and perceptions towards the new SFDA
allergen-labelling legislation among consumers with food
allergy in Saudi Arabia.

Methods

Study design

The current study utilised an observational cross-sectional
approach, conducted between February and March, 2020.
Informed consent was obtained from all study participants.

Participants and recruitment

The current study includes 427 participants (convenience
sample). The target population consisted of adults (18 years
and older) with food allergies, residing in Saudi Arabia.
Participants were asked to complete a questionnaire cre-
ated using Google forms and distributed using the snowball
sampling method through emails and social media plat-
forms such as Twitter and WhatsApp. E-mails were used
to share the link to the questionnaire with multiple faculty
members. For WhatsApp, medical professionals, including
allergists, gastroenterologists and registered dietitians
working at allergy clinics, were requested to share the link
to the questionnaire with their patients or clients. In addi-
tion, the link was also shared with all contacts in the contact
lists of the authors, and they were encouraged to share the
link with others. On Twitter, we requested public figures
and influencers with a high number of followers in Saudi
Arabia to re-tweet the link to the questionnaire. In addition,
the food allergy advocacy groups in different regions of
Saudi Arabia were contacted and encouraged to share
the questionnaire with their group members. Collected data
were entered and stored electronically, and the identities of
participants remained anonymous throughout the study.

Sample-size calculation

As there were no Saudi studies similar enough to be used as
a reference, we calculated the sample size of participants
using data obtained from the SFDA concerning the
prevalence of wheat allergy in Saudi Arabia. According
to SFDA, 500 000 people suffer from wheat allergy in
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Saudi Arabia®®. Therefore, using the online Epi Info
sample-size calculator supported by the Division of
Health Informatics & Surveillance, and Centre for
Surveillances, Epidemiology & laboratory services, the
required sample was found to be n 384, at a statistical
power of 95 %, error margin of 5 % and design effect of 1.

Study questionnaire

A five-section questionnaire was constructed by com-
bining questions from previously published and vali-
dated surveys?*2%_In addition, some questions were
modified to suit the target population, and some were
added to assess perceptions of the new SFDA allergen-
labelling legislation. The questionnaire was translated
from English to Arabic using the Brislin back-translation
method?”?® to suit the target population. For pilot
testing, a field study with six participants (who were
excluded from the actual study) was conducted to
ensure clarity and suitability of wording. The question-
naire was also reviewed by three independent experts
with experience in the food-allergy field, and questions
were modified accordingly. In addition, consent and
confidentiality statements were included at the begin-
ning of the questionnaire.

The first section of the questionnaire covered the par-
ticipants’ characteristics (seventeen questions)®”. This
included questions on socio-demographic characteristics,
prevalence of self-reported food allergy, number of family
members with a food allergy, type and symptoms of the
food allergy, time of diagnosis, previous counselling
regarding food-allergen labelling and the potential sources
of information.

The second section assessed the knowledge of food-
allergen labelling legislation (four questions)®. This
included knowledge-assessment questions regarding pre-
packed food-allergen labelling legislation in Saudi Arabia
with ‘yes,” ‘no’ or ‘not sure’ options.

The third section assessed the purchasing practices
based on food-allergen labelling (four questions)?+2>,
This included questions about participants’ practices in
purchasing prepacked products based on food-allergen
labelling. Questions included the frequency at which pre-
packed products would be purchased depending on the
precautionary phrasing used on the label; participants used
a three-point Likert scale with the options ‘never,” ‘some-
times’ and ‘always’ for various precautionary phrases
(e.g. ‘Contains Allergen,” ‘May Contain Allergen’ and
‘Manufactured in a Facility that Also Processes Allergen’).

The fourth section assessed the preferences of consum-
ers with food allergy regarding food allergen labelling (four
questions)?®. This included pictures of different types of
product packaging in order to evaluate consumer prefer-
ences through questions related to the use of safety state-
ments, symbols and the placement of information on
prepacked food products.
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The fifth section evaluate the perception of the consum-
ers with food allergy towards the new SFDA allergen-
labelling legislation (ten questions). This developed
questions included whether they noticed the presence of
the allergen information on menus, whether they prefer a
separate menu for allergen information and whether they
are satisfied with the allergen information in restaurants.
Additionally, a question asking participants’ comments
was included. The validity of the perception questionnaire
was determined in two steps. First, the questionnaire was
evaluated by three independent experts in the field of food
allergy, one of them being a nutritional epidemiologist with
expertise in biostatistics. Second, the questionnaire was pilot
tested by six individuals diagnosed with food allergies. The
results from the pilot test (excluded from the final test) revealed
that the questions were well-constructed with clear wording.

For knowledge questions, a score of ‘1’ was assigned to
correct answers, whereas a score of ‘0’ was assigned to
incorrect or unsure answers. For practice and perception,
responses to questions were scored so that higher scores
corresponded to increasingly favourable practices and per-
ceptions. Total scores were computed and tested for nor-
mality using the Shapiro-Wilk test.

Statistical analysis

Data entry and statistical analysis were performed using the
Statistical Package for Social Sciences (SPSS) software,
version 25. Descriptive statistics were completed using fre-
quency and percentage for categorical variables. Since
the total knowledge, practice and perception scores were
abnormally distributed, non-parametric statistical tests
were utilised. The Mann—Whitney U test was used when
comparing two groups, and the Kruskal-Wallis H test
was used when comparing more than two groups. P-values
<0-05 were considered statistically significant.

Results

Participant characteristics

A total of 427 responses were received. Table 1 summa-
rises the socio-demographic characteristics of participants.
The age of 41-2 % of participants ranged between 18 and 24
years. Most (78-5 %) were female, and the majority (92-5 %)
were Saudi nationals. Approximately two-thirds (677 %)
were university graduates. Only 9-6 % were certified as health
practitioners. Nearly a third (32-3 %) had no income, whereas
11-5 % had an income exceeding 20 000 SR/month.

Table 2 shows the participants’ background. Only 8:6 %
of participants lived with more than three household adults
(=18 years old) with food allergies, whereas 40-6 % lived
with no household adults with food allergies. More than
half of participants (53 %) had no household children
(<18 years old) with food allergies, whereas only 1-8%
had more than three children with food allergies. The most
commonly reported food allergens were cereal containing
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Table 1 Socio-demographic characteristics of participants (n 427)

WT Alghafari et al.

Characteristics Categories Frequency Percentage
18-24 176 412
Age (years) 25-34 104 24.4
35-44 79 185
45-54 46 10-8
>55 22 51
Gender Male 92 215
Female 355 785
Nationality Saudi 395 925
Non-Saudi 32 7-5
Educational level <University level 94 221
University level 289 67-7
Higher education 44 10-3
Certified healthcare practitioner Yes 41 9-6
No 386 90-4
Monthly income (SR/month) No income 138 323
5001-10 000 67 15.7
10 001-15 000 65 152
15 001-20 000 46 10-8
>20 000 49 115

gluten (26:9 %), eggs (25-3 %), milk products containing
lactose (22-7 %), tree nuts (22-5 %), peanuts (19-7 %) and
fish (18:0 %). Less than half of participants (48 %) had been
clinically diagnosed. A history of receiving educational
material/advice relating to reading food labels at the time
of diagnosis was reported by 36-1%. The duration since
food allergy diagnosis was 10 years or more among
30-4 % of the participants. The majority (75-9 %) had an
experience with an allergic reaction to food, whereas
46-4 % reported an experience with a severe allergic reac-
tion to food. Only 16-9 % have had serious, non-fatal inci-
dents of food anaphylactic shock while eating out. The
most commonly reported source of information regarding
the proper reading of food-allergen labels was the internet
(522 %), followed by social media (23-4 %) and healthcare
professionals (19-7 %).

Knowledge of food-allergen labelling legislation

As shown in Table 3, only 281 % of participants knew that
there were governmental regulations in Saudi Arabia
regarding food-allergen labelling and 47-1% knew that
food allergen labelling regulations in Saudi Arabia require
the declaration of allergens in the ingredient list. Almost
half of participants (51-3 %) and (50-1 %) knew that advi-
sory labelling is not required by law and that PAL/advisory
labelling is not based on specific amounts of the allergen
present in the foods, respectively.

Purchasing practices

As shown in Table 4, approximately two-thirds (67 %) of
participants check labels on prepacked food products for
allergens. Among these participants, 40-2 % did this every
time they bought a product. The majority (80-1 %) checked
both ingredients and the PAL/advisory statement. More
than half of the participants indicated that they would
always purchase a product if the food label was free of
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allergens (53-4 %) or allergen-free (52-2 %), whereas more
than half of them would never purchase a product if the
food label indicated that the product contained allergens
(50-1 %) was manufactured on the same equipment as
products containing allergens (53-6 %), or was manufac-
tured on shared equipment with products containing aller-
gens (51-1 %).

Food-allergen labelling preferences

The majority of participants (84-1 %) preferred food prod-
ucts that contained a safety statement. Most (80-1 %) pre-
ferred products that contained pictures. Nearly two-thirds
of participants (63-2 %) preferred a labelling format with
information on both the front and back of the product.
Also, most (76-6 %) preferred mentioning the allergen as
a statement underneath the product ingredients (Fig. 1).

Perception of the new Saudi Food and Drug
Authority food-allergen-labelling legislation and
participant comments
As shown in Table 5, only 26:2 % of participants were aware
of the new allergen legislation stating that restaurants should
provide information regarding the top fourteen allergens
contained in their food by labelling these ingredients on
menus or menu boards. Among those that were aware,
589 %, 50-9 %, 73-2% and 39-3 % noticed the presence of
allergen information on the menu, were more comfortable
eating out, were more comfortable asking food servers
about allergen ingredients and thought that food items pro-
duced at homes and marketed on social media were
required to declare food allergens on labels, respectively.
Almost one-third of the participants (37-2 %) reported
visiting a restaurant or ordering a takeaway food once a
week, whereas only (5:6 %) did not do that. The majority
of participants (81-7 %) preferred a separate allergen menu.
Most (60-6 %) were more likely to eat at chain restaurants
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Table 2 Background of participants (n 427)
Variables Categories Frequency Percentage
Number of household adults (>18 years old) with 0 173 406
food allergies ! 115 269
2 70 16-4
3 32 75
>3 37 8-6
Number of household children (<18 years old) with 0 226 53-0
food allergies 1 118 277
2 57 13-3
3 18 4.2
>3 8 1.8
Type of food allergen - Cereal containing gluten like wheat, oats and 115 269
barley
- Shellfish like prawns, crabs, lobsters and crayfish 74 17-3
- Eggs 108 25-3
- Fish 77 18-0
- Peanuts 84 19-7
- Tree-nuts; almonds, hazelnut, walnut, cashews, 96 22.
pecans and brazil nuts
- Milk products containing lactose 97 22.7
- Celery 9 21
- Mustard 13 3.0
- Sesame 64 15
- Lupine 5 1.2
- Soybeans 30 7-0
c - Sulphur dioxide/sulphites, added and above 3 0.7
o 10 mg/l
E - Mollusks like mussels, oysters, snails and squid 36 8-4
(. - Others* 48 11.2
'5’ Diagnosis of food allergy Self-diagnosed 222 52-0
Z Clinically diagnosed 205 48-0
History of receiving educational material/advice Yes 154 36-1
- relating to reading food labels at the time of diagnosis ~ No 167 39-1
= Not sure 106 24.8
o) Duration since food allergy diagnosis (years) <1 73 171
O 1-3 128 30-0
T 4-9 96 22.5
>10 130 304
O Experience with an allergic reaction to food Yes 324 75-9
e No 49 11.5
3 Not sure 54 12-6
o Experience with a severe allergic reaction to food Yes 198 46-4
- No 203 475
g Not sure 26 6-1
Experience with any serious, non-fatal incidents of food Yes 72 169
anaphylactic shock while eating at a food establishment No 310 72-6
Not sure 45 10-5
*Mango, banana, strawberry, chocolate, kiwi, hot pepper.
Table 3 Food-allergen-labelling legislation knowledge
Knowledge questions (Correct answer) Frequency Percentage
Are there governmental regulations in Saudi Arabia regarding food-allergen labelling? (Yes) 120 28-1
Do food-allergen labelling regulations in Saudi Arabia require the declaration of allergens in the 201 471
ingredient list? (Yes)
Is advisory labelling such as “may contain ...” or “this product is produced on equipment shared 219 51.3
with tree-nut products” mandatory by law? (No)
Is advisory labelling based on specific amounts of the allergen present in the foods? (No) 214 50-1
that reported the allergen information of each of their menus or menu boards for each food item at the point of
food items on menus. The majority of participants purchase. More than half (56 %) were dissatisfied with
(94-4%) were supportive of the new SFDA legislation the availability and adequacy of allergen information at
requiring restaurants to provide allergen information on restaurants.
https://doi.org/§0.1017/51368980021002500 Published online by Cambridge University Press
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Table 4 Purchasing practices based on food-allergen labelling

WT Alghafari et al.

Practice-related questions Answer Frequency Percentage
Do you check labels on pre-packaged food products for allergens? mis 222 ?;8
Not sure 56 131
If yes, how often do you check labels for an allergen on a product? Only when | buy a new product 171 59-8
Every time | buy a product 115 40-2
Which part of the food label do you check when purchasing food? Ingredients only 37 129
Precautionary allergen labelling(PAL)/ 20 7-0

Advisory statement
Both 229 80-1
How often would you purchase a product if the food label contained:

Allergens Never 214 50-1
Sometimes 155 36-3
Always 58 136
Allergen ingredients Never 191 44.7
Sometimes 180 42.2
Always 56 131
May contain allergens Never 157 36-8
Sometimes 193 45.2
Always 77 18-0
May contain traces of allergens Never 156 36-6
Sometimes 196 46-0
Always 74 17.4
Manufactured in a facility that also processes allergens Never 200 46-7
Sometimes 161 37-8
Always 66 155
Manufactured in a facility that also uses allergens Never 208 48-6
Sometimes 156 36-5
Always 63 14.8
Manufactured on the same equipment as products containing Never 229 536
allergens Sometimes 151 35-4
Always 47 11.0
Manufactured on shared equipment with products containing Never 218 511
allergens Sometimes 156 36-5
Always 53 124
Free from allergens Never 86 201
Sometimes 113 26-5
Always 228 53-4
Allergen free Never 87 204
Sometimes 117 274
Always 223 52.2
Not suitable for those with allergies to allergens (e.g. nuts) Never 201 471
Sometimes 124 29.0
Always 102 239

The most prominent comments that we received from
the participants are shown in Table 6. These comments
could be used to improve food labelling regulations as well
as to improve the operation of restaurants.

Association of participant characteristics with
their knowledge, practices and perceptions
relating to food-allergen labelling legislation

As shown in Table 7, female participants and those who
had their food allergies diagnosed within the last 1-3 years
had significantly higher knowledge were more likely to fol-
low the recommended practices and have favourable per-
ceptions of food-allergen labelling, compared with other
groups (both P<0-05). Participants aged between 25
and 34 years had a significantly higher knowledge of
food-allergen labelling legislation compared with other
age groups, and the group with the lowest level of knowl-
edge consisted of adults aged 55 years or above (< 0-01).

9/10.1017/51368980021002500 Published online by Cambridge University Press

In addition, non-Saudis showed a significantly higher rate
of following the recommended practices compared with
Saudis (P <0-05). Certified healthcare practitioners and
participants who had received educational material/advice
relating to reading food labels at the time of diagnosis had
significantly higher knowledge and more favourable per-
ceptions of food-allergen labelling legislation compared
with uneducated groups (both P < 0-05). Moreover, clini-
cally diagnosed participants and participants whose source
of information about food labelling was social media had a
significantly more favourable perception of food-allergen
labelling compared with other groups (both P < 0-05).

Discussion

This is the first study to provide insight into the knowledge,
practices and preferences of consumers with food allergy
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Fig. 1 (colour online) The preferences of food-allergic consumers regarding food allergen labelling (n, %)

related to food-allergen labelling legislation in Saudi
Arabia. Furthermore, this is the first study to examine the
perceptions of consumers with food allergy towards
food-allergen-labelling legislation recently enacted by the
SFDA. Therefore, the current study will provide a founda-
tion for future research in this field.

Importantly, the current study has shown that the most
commonly reported food allergens among individuals with
food allergy were cereals containing gluten, such as wheat,
oats and barley; eggs; milk products containing lactose;
tree nuts, such as almonds, hazelnuts, walnuts, cashews,

0.1017/51368980021002500 Published online by Cambridge University Press

pecans, brazil nuts; and peanuts. These allergens are some
of the most common food allergens in adults, as mentioned
by NIAID®. In agreement with our finding, a study in
Riyadh of 100 asthmatic patients examining the frequency
of sensitisation to inhalant and food allergens revealed that
the most noticeable reaction, as indicated by the presence
of specific IgE antibodies, was to peanut allergen, affecting
11 % of patients®. Moreover, a retrospective study con-
ducted in Makkah with eighty patients with food allergy
evaluated the presence of specific IgE antibodies to
common food allergens revealed that the top five food
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Table 5 Responses of participants regarding perception of new Saudi Food and Drug Authority (SFDA) food-allergen-labelling legislation

Variables Answer Frequency Percentage
Do you know about the new allergen legislation stating that restaurants mes ;;f ggg
should provide information regarding the top fourteen allergens con- 0 ’

tained in their food by labelling those ingredients on menus or menu Not sure 64 15-0
boards?

If the answer was yes (answer a—d) since the introduction of the new Yes 66 58-9

allergen labelling legislation: (n 112) No 28 25.0

a-Have you noticed the presence of allergen information on menus? Not sure 18 16-1

b-Did you feel more comfortable eating out? Yes 57 50-9

No 42 37-5

Not sure 13 11-6

c-Are you more comfortable asking food servers about allergen ingre- Yes 82 73-2

dients? No 19 17-0

Not sure 11 9.8

d-Are food items produced in homes and marketed on social media Yes 44 393

required to declare food allergens on labels? No 27 241

Not sure 41 36-6

How often do you visit a restaurant or order takeaway food? Once a week 159 37-2

More than 1-time week 145 34-0

Once a month 99 23.2

None 24 5.6

Do you prefer a separate allergen menu? Yes 349 81.7

No 57 133

Not sure 21 4.9

How likely would you be to eat at a chain restaurant that reported the More likely 259 60-6

allergen information of each food item on the menu? Less likely 98 23.0

Neither 70 16-4

Do you support or oppose the government’s requiring restaurants to Favour 403 94-4

include allergen information on menus or menu boards for each food Oppose 10 21

item at the point of purchase? Neutral 15 35

Are you satisfied with the availability and adequacy of allergen information Very satisfied 64 15-0

when eating out? Satisfied 124 29-0

Dissatisfied 239 56-0

Table 6 Participant comments

Category Comments

Regarding food labels - Font size is very small.

Regarding new legislation

Regarding restaurants and their

sauces.

handling.

- Factories use unclear or incomprehensible symbols.
- The restaurants did not apply the new legislation.
- The new legislation was not announced properly to the public, so we were not able to learn about it.
- Restaurants did not mention all of the ingredients in meals on their menus.
staff - Many restaurants do not disclose hidden ingredients in their menus, either because they do not
know them, or because they consider that information secret, especially for coffee syrup and food

- We want separated menus with a full and clear ingredients list.

- A lack of knowledge regarding both allergens and ingredients in meals among food servers makes
them provide either erroneous or unclear information (e.g. indicating that the meal does not contain
milk products, but that butter was used to prepare the food).

- The food server does not provide the information themselves; we always have to ask them first.

- A lack of knowledge among chefs can lead to the presence of hidden ingredients in food.

- A lack of knowledge among restaurant staff increases the risk of allergen contamination and mis-

- No allergen-free choices in restaurants.
- Lack of knowledge among non-allergic individuals regarding the seriousness of allergic reactions.
- Feeling embarrassed to ask food servers.

allergens were cocoa (22, 27-5 %), peanuts (14, 17-5 %),
egg white (12, 15 %), milk (10, 12-5 %) and strawberry (9,
11-3%)7. Recently, a cross-sectional study surveyed
1260 adult Saudi participants with food allergy and found
that the most commonly reported allergenic food were
eggs (22:0%), fish (13-8 %) and fruits (20-5%)3”. The
only means of preventing food allergies is to completely

9/10.1017/51368980021002500 Published online by Cambridge University Press

avoid consumption of all food products containing the
allergen. Current application of new legislation in
Saudi Arabia promises to provide increased protection
to consumers with food allergy.

Our results showed that most of participants lacked
knowledge about the presence of governmental regula-
tions in Saudi Arabia regarding food-allergen labelling.
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Table 7 Association of participant characteristics with their knowledge, practices and perceptions relating to food-allergen labelling legislation—

Knowledge of food-allergen

Purchasing practices based on

Perception of the new SFDA
food-allergen labelling

labelling legislation food-allergen labelling legislation
Knowledge Practice Perception
Variables Median IQR Meanrank P-value Median IQR Mean rank P-value* Median IQR Mean rank P-value*
Age (years) 0-002* 0-016* 0-128*
18-24 (n 176) 2 1-3 22364 13 9-16 21854 6 5-10 21771
25-34 (n 104) 2 1-3 227-09 12 9-25-16  216-51 6-5 6-9 224.70
35-44 (n 79) 1 1-3 200-48 12 9-17  224.31 6 5-9 21715
45-54 (n 46) 2 1-2 214.04 13 8-16 21568 6 5-8-25 199-29
>55 (n 22) 1 1-1 12343 75 2-13.-5 12527 6 4-7 15318
Gender 0-036™* 0-033** 0-002**
Male (n 92) 1 1-2 191.22 11 6-25-16 189-67 6 5-7 17878
Female (n 355) 2 1-3 220-26 12 9-17 22068 6 5-10 223.67
Nationality 0-081** 0-012** 0-113**
Saudi (n 395) 2 1-2 21117 12 9-16 20973 6 5-8 211.34
Non-Saudi (n 32) 2 1-3 24897 1556 11.25-19  266-72 7 6-13 246-83
Educational level 0.756* 0-709* 0-620*
<University level (n 94) 2 1-2 21912 13 9-16  220-32 6 5-8-25 207-26
University level (n 289) 2 1-3 214.01 12 9-17  213.82 6 5-9 217-90
Higher education (n 44) 1.5 1-2 203-02 12 8-16  201-66 6 5-8.75 20277
Certified health practitioner 0-031** 0-012** 0-045**
Yes (n 41) 2 1-3 251.72 14 10-5-19  260-07 7 6-11 250-24
No (n 386) 2 1-2 209-99 12 9-16  209-11 6 5-8 21015
Diagnosis of food allergy 0-366™* 0-268** 0-008™*
Self-diagnosed (n 222) 2 1-2 209-05 12 7.75-16  207-65 5-8 198-93
Clinically diagnosed (n 205) 2 1-3 219-36 12 9-16  220-87 6-11 230-31
History of receiving educational material/advice relating 0-001* 0-006* 0-001*
to reading food labels at the time of diagnosis
Yes (n 154) 2 1-3 238.75 13 10-17 23823 7 6-12 242.03
No (n 167) 1 1-2 190-04 12 8-16 20576 6 5-8 193-90
Not sure (n 106) 2 1-2 215.79 12 7-15 191.77 6 5-8 204-96
Duration since food allergy diagnosis (years) 0-033* 0-079* 0-223*
<1(n73) 1 1-2 19118 12 8-16  203-69 6 5-8 198-53
1-3 (n 128) 2 1-3 229-05 14 10-17 23693 6 5-11.75  229-03
4-9 (n 96) 1 1-2 194.86 11 8-25-16 197.97 6 5-8 200-68
>10 (n 130) 2 1-3 22612 12 9-17  209-05 6 5-8-25 21773
Source of information regarding reading food-allergen labels 0-058* 0-521* 0-208*
Healthcare professional (n 84) 2 1-2.75 209-52 12 9-15 214.00 6 5-9.75 21758
Internet (n 223) 1 1-2 20292 12 8-16  206-92 6 5-8 20414
Social media (n 100) 2 1-3 234.21 12 9-17  229-11 7 5-12.75  234.79
Myself/family (n 20) 2 1-3 255-30 12 9-25-16-75 217-40 6-5 5-11.25  205-00

IQR, inter-quartile range; SFDA, Saudi Food and Drug Authority.
*Kruskal-Wallis test.
**Mann-Whitney test.
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Moreover, approximately half of participants had noticed
the declaration of food allergens in ingredient lists and rec-
ognised that PAL is not required by law. Our results indicate
the need for increased awareness of allergen-labelling reg-
ulations in Saudi Arabia, as sufficient knowledge and
awareness of food-allergen labelling is important for the
health of consumers with food allergy. Other studies exam-
ining the knowledge and perspectives of schoolteachers
relating to food allergies in Saudi Arabia have revealed that
most schoolteachers in Jizan® and Al-Qassim®? have little
knowledge of food allergies and their potential effects on
the learning process. In contrast, high food-allergy aware-
ness was reported among parents with allergic children®®.
A higher level of knowledge and better purchasing practi-
ces were notable among female and non-Saudi partici-
pants, as well as those who had been diagnosed with
food allergies for at least a year or more. Most studies that
have measured the prevalence of food allergies in regions,
such as in the United States and New England, have found
that the prevalence of food allergies is higher among
females, and that females are more susceptible to food
allergies than males®*39 This difference in prevalence
likely explains why females were generally more knowl-
edgeable of food-allergy labelling legislation, in addition
to the fact that our study population sampled a higher per-
centage of females. Moreover, the culture of Saudi Arabia
often requires females to be the ones primarily responsible
for procuring food for the family; thus, their improved pur-
chasing practices and enhanced knowledge of food labels
may stem from this cultural norm. This pattern was also
observed in a recent study in a culture where females were
considered the main caregivers®”. The experience gained
by allergic individuals after several years of being diag-
nosed with food allergies made them more knowledgeable
and improved their purchasing practices as they became
more cautious and read food labels, especially if they
had been exposed to a previous allergic reaction or
received any advice or educational materials from physi-
cians or dietitians. Additionally, clinically diagnosed par-
ticipants had greater knowledge than self-reporting
participants. This could be related to the fact that the for-
mer group received medical advice or printed educa-
tional materials at the time of diagnosis. The small
number of non-Saudis (7-5 %) may explain why they were
more consistently informed compared with Saudis, as the
probability of finding variation in such a small sample size
is small. In addition, food allergies have not received much
attention until recently in Saudi Arabia compared with
other countries, which may explain why non-Saudis were
more consistently informed. Younger allergic individuals
(aged between 25 and 34 years) also had higher levels of
knowledge, as they are generally more engaged with social
media; it is easier for this population to access relevant
information.

Our findings revealed that purchasing practices were
affected by the wording of PAL statements, and a wide
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variety of these statements increase buyer confusion.
Similar findings were observed in a previous study assess-
ing consumer understanding and purchasing practices
among adults with food allergy and caregivers in the
United States and Canada, revealing that 40 % or fewer pur-
chase food with PAL®”. This confusion can be addressed
by standardising PAL statements among factories in Saudi
Arabia.

In our study, most participants preferred food-allergen
labels that contained a safety statement and symbols on
both sides of the package (front and back) that was pro-
vided separately from the ingredient list. This finding was
similar to that of a study conducted in Canada with 1100
consumers with food allergy, which found that the most
important factor in the efficacy of food-allergen labelling
was the use of symbols (43-5%). Safety statements
(264 %) and the placement of information (189 %) were
comparatively less important?®. The difference in our
results may stem from the different methods that were used
to assess labelling preferences. In the Canadian study, a dis-
crete choice experiment questionnaire design was used
that required participants to choose between food products
with different combinations of safety statements, precau-
tionary labelling, use of symbols, and placement of infor-
mation. The importance of attribute presence on the
food product was then determined based on participants’
choices. As the SFDA has not released the specific criteria
or standards for allergen-labelling systems, such as the
positioning of allergen information on food labels, the
specification of allergen sources, and the font used to
denote allergens in the ingredient list (19), we recommend
that specific criteria be used for allergen labelling based on
the preferences of consumers with food allergies to reduce
the risk of food allergen exposure.

Only 26-2% of study participants were aware of the
implemented legislation. Among those who were aware,
589 % noticed the presence of allergen information on
food menus, while just over half (56 %) reported being dis-
satisfied with the allergen information provided when eat-
ing out. The fact that the legislation has been recently
implemented, as well as the reported insufficiency of aller-
gen information available in food establishments, may have
contributed to the low level of awareness among partici-
pants. Additionally, differences in the level of satisfaction
between participants in the current study may stem from
the type of food allergens avoided. This pattern has also
been reported in another study??, in which variation in sat-
isfaction between participants was influenced by the food
ingredients avoided, such as gluten, nuts, or milk.
Moreover, according to a longitudinal study in the UK, most
participants noticed improvements in the level of food-
allergen information provided but, at the same time,
expressed that there was a need for further progress to
be made®V. This pattern may be explained by the fact that
post-legislation data were collected for a longer period fol-
lowing the EU FIC implementation compared with the
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period during which data were collected in our study.
However, in the current study, 50-9 % and 73-2 % of those
aware of the implemented legislation reported being more
comfortable eating out and asking restaurant staff about
allergen ingredients, respectively. This change in comfort
level may reflect the enhanced consumer rights that they
felt when eating out, given that all food establishments
must now disclose food-allergen information. This change
may also be attributed to the increased awareness of food
allergies among food handlers in different food establish-
ments. Moreover, our findings were consistent with a study
in the UK following the implementation of EU FIC legisla-
tion, indicating that participants with food allergy and intol-
erant participants were more comfortable eating out and
asking restaurant staff about allergens in food®V.

In general, perceptions of participants in our study high-
light the need for improvement in allergen declarations
made by food establishments. Potential approaches
include the use of a separate allergen menu and the incor-
poration of food-allergen information on menus for each
food item at the point of purchase, as these approaches
were favoured by most participants in our study.

Several limitations of the current study require consid-
eration. First, most study participants were young and
educated. This could be attributed to the fact that
approximately 53-6% of the Saudi population above
25 years of age has a degree in higher education®.
Second, research data were self-reported, and such data
are often biased. Moreover, the higher percentage of self-
diagnosed food allergies among the study population
may have led to the overreporting of food allergies.
Third, this is the first study to assess the perceptions
about the newly implemented legislation among con-
sumers with food allergies, and there are no previous
studies on the prevalence of food allergies in Saudi
Arabia, these data cannot be generalised to the popula-
tion with allergies and future studies are necessary to
address this limitation. In addition, although the majority
of the survey questions in the current study were used
and published by other validated studies?#2329; some
questions were added by the authors of this work.
Therefore, future research should test the validity and
reliability of this questionnaire, including calculation of
the Cronbach a coefficient. Furthermore, the question-
naire was administered online, which excluded potential
participants who did not have internet access.

Conclusion

Most participants had sufficient knowledge of food allergen
labelling legislation, especially women and young adults.
Although most participants supported the new legislation,
there was a clear gap in knowledge of the new SFDA legis-
lation in Saudi Arabia, indicating that the passing of this
new legislation needs to be more broadly disseminated
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so that allergic individuals are better informed. PAL was
one of the major factors affecting the purchasing practices
of participants, as a high degree of variation in PAL led to
increased confusion during the purchasing of products,
highlighting the need to standardise PAL among food fac-
tories. The results of the current study also provide informa-
tion on the preferences of participants regarding food
labelling and restaurant menus, which can be used to
improve the way allergens are presented on both food
labels and menus. The findings from the current study
could be applied in future studies to explore the percep-
tions about the legislation among consumers with food
allergies.

Representative randomised samples should be obtained
in future studies examining the knowledge, preferences
and perceptions relating to food-allergen labelling among
consumers with food allergy. Additionally, we encourage
more longitudinal studies to measure the long-term impacts
of the newly implemented legislation. Finally, a nationwide
survey is needed to measure the prevalence of food aller-
gies in Saudi Arabia.
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