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Abstract: Restaurant meal consumption has increased substantially, but the ability of restaurants
to adhere to guidelines for the Mediterranean diet, healthiness and food allergen management is
a challenge. This cross-sectional study aims to assess the Mediterranean diet adherence, healthi-
ness, nutritional quality and food allergen management of meals at restaurants in the Tarragona
province (Catalonia, Spain). Primary outcomes included adherence to criteria for the Mediterranean
diet (AMed) and gluten management (SMAP), nutritional quality of dishes indicated by a green
traffic light rating, meal nutrient content and allergen-free options. Secondary outcomes included
restaurant staff knowledge about the Mediterranean diet and food allergens. Forty-four restaurants
and 297 dishes were analysed. The restaurants fulfilled an average (mean ± SD) of 5.1 ± 1.6 of
9 compulsory AMed criteria and 12.9 ± 2.8 of 18 SMAP criteria. Dishes were mainly rated green
for sugar (n = 178/297; 59.9%) but not for energy (n = 23/297; 7.7%) or total fat (n = 18/297; 6.1%).
Waiters and cooks received passing scores for food allergen knowledge (5.8 ± 1.7 and 5.5 ± 1.5 out of
10 points, respectively). Restaurants partially met the AMed and SMAP criteria. Increasing fibre and
decreasing saturated fat content are necessary to improve consumers’ adherence to healthy diets. For
restaurant staff, training courses should be considered to improve their food allergen management.

Keywords: restaurants; healthy menu choices; food allergy; Mediterranean diet; cross-sectional

1. Introduction

The consumption of daily meals outside of the home, both in sit-down restaurants
and as take-away foods, has increased in recent years among adults and children [1].
Lack of time and work commitments have been reported as the major reasons for the
consumption of daily meals in restaurants and cafeterias. For example, in the region
of Catalonia (Spain), out-of-home consumption occurs on average 3.5 times a week [2].
Additionally, according to a recent study of eleven European countries, eating frequently
at restaurants was associated with a higher intake of energy, fat and alcohol [3], as well
as with a lower consumption of fruits and vegetables, increasing the risk of weight gain,
overweight and obesity [4].

The food environment is directly associated with the nutritional quality of the foods
offered, so consumers’ diets differ according to the eating location; for instance, out-of-
home meals consumed in the workplace setting are nutritionally healthier and more similar
to home-cooked meals than restaurant and fast-food meals, as more high energy-density
foods are available at these locations [5]. In recent years, in Mediterranean countries, the
frequency of restaurant meal consumption has been correlated with an obesity epidemic [6].
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Furthermore, it has also been observed that restaurants’ food choices are influenced by
socioeconomic and demographic factors, such as financial status and population age, that
impact the nutritional quality of the menu choice [7]. For instance, food poor in nutrients
and high in energy is associated with lower cost and higher affordability by low-income
populations and youth [8]. However, offering healthier meals [9] and reducing the price
of healthier options [10] could influence consumers’ food choices, leading to an increase
in the purchase and consumption of out-of-home healthier items. Similarly, the provision
of nutritional information on restaurant menus has been shown to be positively related
to the purchase of lower-fat and healthier meals by consumers, who are willing to spend
more on healthier products if nutrient labelling is provided, and the healthier choice is
more visible to them [11]. On the other hand, one of the main concerns for restaurateurs in
the implementation of healthier meals and nutrient information is the loss of profit that
could result from it; thus, changes in community nutritional policies and norms could
support restaurants through the provision of more incentives [12] for the improvement of
menus offering to include meals with better nutritional quality [7]. However, the value
that restaurateurs place on community health is the most important driver to encourage
healthy improvements since the lack of interest by restaurants has been found to be a major
barrier in the effectiveness of interventions to promote healthy eating [13].

Additionally, eating outside of the home also represents a difficulty for people suf-
fering from food allergies and intolerances, with 21–31% of accidental allergen ingestion
occurring in restaurants [14] due to the lack of adequate training of staff on the proper
prevention and management of food allergens by employees [15]. Although European
Union (EU) regulation No. 1169/2011 requires food businesses to declare the presence of
any of the 14 specified food allergens (peanuts, tree nuts, milk, soya, mustard, lupin, eggs,
fish, molluscs, crustaceans, cereals containing gluten, sesame, celery and sulphites) in the
offered foods [16], allergic consumers would like to be able to count on qualified staff and
on a safer food environment [17].

Previous cross-sectional studies have assessed the energy and nutrient contents of
purchased [18] and served [19,20] restaurant meals, as well as the degree of knowledge
of restaurant staff about food allergen management [21–23] in different countries, such as
Germany, the USA, the UK, Turkey and Canada, but there is still a lack of data about the
nutritional quality of Spanish restaurants. However, several studies have demonstrated the
high quality of Spanish olive oil in terms of its psychochemical and sensory components [24]
and its benefits for human health in reducing the risk of developing chronic diseases [25,26]
and that it is the most important food element for the Mediterranean diet [27].

In this context, restaurant-based cross-sectional analysis represents the first step of
assessing the characteristics and nutritional quality of the meals offered in local full-service
restaurants. The obtained information will provide a basis to design an intervention aimed
at increasing restaurant offerings of healthier meals, as well as of allergen-free food options
adapted for people with food allergies and intolerances.

Thus, the aim of this cross-sectional analysis was to assess the healthiness and nu-
tritional quality of meals offered and their adherence to the Mediterranean diet as well
as food allergen-adapted meals and their management at restaurants of the Tarragona
province (Catalonia, Spain).

2. Materials and Methods
2.1. Study Design

The present cross-sectional study is about the nutritional quality of menus offered in
restaurants and the availability of allergen-free dishes of Tarragona province restaurants. It
includes the baseline data of the Healthy Meals Randomized Controlled Trial (RCT), which
is a multicomponent intervention applied to restaurants and their staff, including training,
menu nutritional quality analysis and identification of food allergens, to promote healthier
meals for each member of a family and improved management of food allergens, and to sat-
isfy customers with specific needs (food allergies and intolerances). It was carried out from
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September 2019 to March 2021, before and during the SARS-CoV-2 pandemic. This study
is part of a European funded project called PECT-TurisTIC en Familia, through which the
University Rovira i Virgili (Tarragona, Spain) has led the “Healthy Meals” operation, one of
the twelve operations included in the project. The study was conducted in accordance with
the Declaration of Helsinki [28], and the protocol was approved by the Ethics Committee
of the Institut d’Investigació Sanitaria Pere Virgili (ref CEIM: 179/2018). The trial was
registered in 2019 at the international registry of clinical trials (ClinicalTrials.gov) [29] with
the project identification code NCT03826576. All restaurant owners gave their informed
consent for inclusion before they participated in the study. Moreover, to ensure the study
quality, the present study followed the STrengthening the Reporting of OBservational
studies in Epidemiology (STROBE) criteria [30] for observational cross-sectional studies
(Table S1).

2.2. Study Population and Setting

The study population consisted of full-service restaurants offering traditional and
Mediterranean cuisine that were recruited from the province of Tarragona (Spain). Restau-
rants were searched, considering the population density of the different counties of the
Tarragona province [31], through the tourism offices of each participating town and online
restaurant databases, such as TripAdvisor [32]. The study researchers visited the restau-
rants and explained the study to the owner/responsible party of each restaurant to obtain
informed consent. Then, the researchers verified whether the restaurants met the inclusion
criteria: (1) being a full-service restaurant; (2) having a minimum of 5 serviced tables; (3)
offering Mediterranean/traditional/local cuisine; (4) having technical details of the recipe
for each dish, including ingredients and cooking details; (5) being willing to share food
product information with the research team; and (6) the owner signing an informed consent
form for participation in the study. On the other hand, restaurants were excluded if they
(1) were ethnic or fast-food restaurants; (2) had fewer than 5 serviced tables; or (3) had not
yet received the Mediterranean diet (AMed) certification.

Furthermore, restaurant owners had to (1) have a minimum of one year of experience
and (2) be available to continue working during the one-year intervention. Not fulfilling
any of the above inclusion criteria led to exclusion from the study.

2.3. Outcomes and Data Collection

The primary outcomes included the following:

(1) number of compulsory AMed criteria, which must be fulfilled by restaurants to obtain
a certification that the restaurant offers a Mediterranean diet (described below), as
determined through face-to-face interviews with the restaurant owner;

(2) number of SMAP criteria fulfilled by restaurants, as assessed through face-to-face
interviews with the restaurant owner to determine the potential for obtaining the
corresponding certification;

(3) number of dishes per restaurant with a green rating in the traffic light rating system
on the Healthy Meals app for the evaluated nutrients (energy, carbohydrates, sugar,
fat, saturated fat, protein, sodium and fibre), which indicates good nutritional quality,
according to the analysis of the recipes of the dishes, including the ingredients,
weights and cooking details;

(4) nutrient content of the restaurants’ meals (kcal of energy; grams of carbohydrates,
sugar, fat, saturated fat, protein and fibre; micrograms of sodium), assessed by the
Healthy Meals web-based app, which was designed and developed by researchers
according to the framework of the PECT-TurisTIC en Familia project;

(5) allergen content assessment, identified through the Healthy Meals web-based app;
(6) adequacy of vegetarian and vegan dishes, also evaluated through the Healthy Meals app.

As a secondary outcome, restaurant staff knowledge about the Mediterranean diet
and food allergens was evaluated through paper-based questionnaires.

The primary outcomes were assessed as follows:
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2.3.1. AMed Criteria

The AMed criteria were designed by the Spanish Public Health Agency as the basis
for an official certification that can be provided to restaurants and the establishment of a
food service that guarantees the offering of a menu based on the Mediterranean diet [33].
The criteria are divided into nine mandatory and eight optional criteria (available at
www.amed.cat, accessed on 20 January 2019) [33]. All 17 criteria were evaluated, but for
the purpose of achieving the primary outcome, only the nine mandatory criteria were
considered: (1) olive oil is used in dressings, and olive oil or high oleic sunflower are
used for cooking; (2) 25% of the first course offerings are vegetables and/or legumes; (3)
whole-grain products are included; (4) 50% of the second course offerings are based on
fish, seafood or lean meat; (5) 50% of the dessert offerings are based on fresh fruit (whole
or prepared); (6) dairy desserts without added sugar are offered; (7) free nonpackaged
drinking water is offered; (8) wine, beer and cava are measured in glasses or individual
units; (9) culinary preparations that do not require the addition of large amounts of fat, and
culinary techniques that use little or no fat are used.

2.3.2. Gluten Management (SMAP) Criteria

The SMAP criteria were developed by the Catalan Celiac Association [34] as the basis
for obtaining the official SMAP certification for gluten-free food preparation. This recogni-
tion is intended to encourage restaurateurs to implement correct practices for allergen-free
cooking and to avoid cross-contamination. The SMAP criteria include 18 recommendations
that were evaluated in this study for assessing one of the primary outcomes [34].

2.3.3. Nutritional Content Assessment of Restaurant-Offered Dishes

Dishes offered by the included restaurants were classified as starters, main dishes and
desserts.

The nutritional quality of each meal was analysed through the Healthy Meals app
using the recipes for each dish, including the ingredients used, their quantities and the
cooking process. Home-spun ingredient measurements were converted to the equivalent
quantity in grams. A food composition database for the extraction of the necessary nutri-
tional data was generated from the nutritional information of commercial food products
and data from different public databases [35–39]. The food ingredient database was used
for the development of the Healthy Meals web-based app, which was used for the nu-
tritional assessment of the restaurants’ dishes. The information obtained for each dish
included the energy (Kcal), protein (g), total carbohydrates (g), sugar (g), total fat (g),
saturated fat (g), fibre (g) and sodium (mg).

From the nutritional information calculated, a traffic light rating system for a single-
plate portion was created; the system classified the content of each nutrient according to
three colours, namely red (high), orange (medium) or green (good), in agreement with the
cut-offs of the UK Food Standards Agency [40]. Based on a single-plate portion, nutrients
were classified as (a) green when the dish contained <7.5% of the European Guideline Daily
Amount (GDA); (b) orange when the dish contained between 7.5–20% of the GDA; (c) red
when the dish contained >20% of the GDA recommended daily nutrient amounts for a
healthy adult diet of 2000 Kcal [41]. However, the fibre content was classified inversely so
that a red label corresponded to a low fibre content according to the recommendations.

Single dishes from the included restaurants were then evaluated through the traffic
light system, and a number of healthy meals were identified as green-light dishes.

2.3.4. Allergen Assessment

For each of the 297 dishes, the following 14 most common food allergens that should
be declared according to European Regulation 1169/2011 [16] were identified taking into
account the ingredients used and the cooking process: (1) cereals containing gluten, (2)
milk, (3) eggs, (4) fish, (5) crustaceans, (6) tree nuts, (7) peanuts, (8) soya, (9) celery, (10)
mustard, (11) sesame, (12) sulphites, (13) lupin and (14) molluscs.

www.amed.cat
www.amed.cat


Nutrients 2021, 13, 2464 5 of 20

2.3.5. Adequacy for Vegetarian and Vegan Diet

According to the ingredients used, vegetarian- and vegan-adapted meals were iden-
tified. In particular, plant-based meals not containing animal products were labelled
vegetarian, while meals not containing animal products or their derivates were marked
vegan [42].

2.3.6. Restaurant Staff Knowledge about the Mediterranean Diet and Food Allergens

Restaurant staff were divided into cooks and waiters, and their knowledge was evalu-
ated according to two topics: Mediterranean diet and food allergens. The questionnaires
used were adapted from AMed to evaluate Mediterranean diet knowledge [33] and from
those designed by McAdams B. et al. to evaluate food allergy knowledge; however, these
questionnaires have not been validated [43]. The information collected about the waiters’
knowledge on the Mediterranean diet included the identification of foods adhering to the
Mediterranean diet (10 items), and regarding food allergens, the waiters had to identify
the following: (1) the presence of food allergens in common traditional meals (14 items),
(2) the critical points of food allergen management (13 items), and (3) food allergy and
intolerance reactions (20 items). The information collected about the knowledge of kitchen
staff about the Mediterranean diet included their identification of (1) foods adhering to
the Mediterranean diet (10 items), (2) healthy food (8 items), and (3) the AMed criteria
(8 items). On the other hand, regarding food allergens, the kitchen staff had to identify
(1) food allergens in common traditional meals (14 items) and (2) critical points of food
allergen management (11 items).

Staff knowledge was evaluated on a 10-point scale for the two evaluated themes
(Mediterranean diet and food allergens) and for a total knowledge score.

2.4. Additional Data

The following information about the included restaurants’ general characteristics and
offered meals were collected: (1) type of restaurant; (2) capacity; (3) location; (4) years
in operation; (5) frequency of menu changes over a year; (6) restaurant administration
(owner and his/her family, owner and recruited staff, or a recruited manager); (7) type of
cuisine; (8) menu labelling; (9) availability of child/daily/weekend menu; (10) number
of employees; (11) quality of the foods by purchases cooks and owners (fish, meat, fruit,
vegetable, eggs, oil) according to the store and the type of products purchased; (12) type
and management of the training provided to employees; (13) weaknesses, points to be
improved and differences from other restaurants; (14) availability of healthy meals on the
menu according to the owner; (15) staff knowledge about the restaurant’s menu offerings;
(16) methods to avoid cross-contamination. Moreover, the following information about
the restaurant’s owner and employees (waiters and cooks) was collected: (1) years of
experience of the owner and (2) gender, education and age of the employees.

2.5. Statistical Analysis

Data are presented as the mean ± standard deviation (SD) for continuous variables
and as percentages for categorical variables. Student’s t-tests for continuous variables were
used to calculate the cooks’ and waiters’ knowledge. Moreover, the chi2 test was used
for categorical variables to calculate the difference in green- vs. red-light dishes, among
starters, main dishes and desserts. Bonferroni tests were conducted for differences among
restaurant employees (owners, cooks and waiters) with their education degree and gender,
and type of dishes (starters, main dishes and desserts) with gluten-free and allergen-free
options.

The Pearson (r) correlation coefficient for variables with normal distribution and the
Spearman ($) correlation coefficient for not normally distributed variables [44] were used
to analyse the correlations between staff knowledge and restaurant compliance with the
AMed and SMAP criteria and between the presence of green-light nutrients according to
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the traffic light system and AMed criteria. Statistical analysis was performed using SPSS
software (version 26), and the significance level was fixed at p ≤ 0.05.

3. Results

A total of 61 restaurants were recruited for the present cross-sectional analysis; how-
ever, 17 restaurants were excluded before the collection of the baseline data because of
problems encountered due to the COVID-19 pandemic (n = 3), restaurant internal problems
(n = 6), loss of interest or time to participate (n = 4), and nonresponse (n = 4) (Figure 1). As
a result, 44 restaurants were analysed, as shown in Figure 1, and 297 dishes were analysed
from 32 restaurants. A total of 47 questionnaires on staff Mediterranean diet and food
allergen knowledge were collected from waiters, and 53 were collected from cooks.
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3.1. General Characteristics of the Included Restaurants

Of the 44 included restaurants, the majority were urban (68.2%; n = 30) and coastal
(18.2%; n = 8), offering dishes from both menus and daily specials (54.5%; n = 24). Restau-
rants had a medium average size of 134.1 ± 86.8 m2 with 17.7 ± 10.8 tables available
to receive 61.7 ± 38.7 customers (Table 1). Twenty-two of the included restaurants were
located in Tarragonès County which has the highest population density, including the cities
of Tarragona, Salou and Torredembarra (50.0%); 17 were located in Baix Camp, which is
the second most populated county [31], including the cities of Reus, Cambrils, Prades and
Vinyols (38.6%); the others were located in different counties of the Tarragona Province with
the least population density (Table 1). The restaurants had been open for 13.2 ± 18.9 years,
offering the same menus throughout the entire year (25.0%; n = 11) or changing their
offered dishes two or more times a year (68.1%; n = 30). Half of the included restaurants
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were run by the owner and his/her family (50.0%; n = 22) or by the owner with recruited
staff (38.6%; n = 17), with an average of 5.4 ± 4.2 employees (Table 1).

Table 1. General characteristics of the included restaurants.

N = 44%
(n)

Restaurant type:
Rural 13.6 (6)
Urban 68.2 (30)
Coastal 18.2 (8)

Restaurant offer:
Daily menu 22.7 (10)

Menu 22.7 (10)
Daily menu + menu 54.5 (24)

Location:
Tarragonès 50.0 (22)
Baix Camp 38.6 (17)

Montsià 7.0 (3)
Baix Penedès 2.3 (1)

Conca de Barberà 2.3 (1)

Time of restaurant activity in years 2: 13.2 ± 18.9

Frequency of menu changes:
Twice a year (winter/summer) 22.7 (10)

More than twice a year 22.7 (10)
It is the same throughout the year 25.0 (11)

Other 22.7 (10)
Not answered 6.8 (3)

Administration of the restaurant:
The owner with his/her family 50.0 (22)
The owner with recruited staff 38.6 (17)

Recruited manager 4.5 (2)
The owner with his family and the recruited

staff 4.5 (2)

Not answered 2.3 (1)

Number of recruited employees 2: 5.4 ± 4.2

Type of cuisine 1:
Traditional 54.5 (24)

Spanish 36.4 (16)
Catalan 43.2 (19)

Mediterranean 72.7 (32)
Author 18.2 (8)
Italian 13.6 (6)
Fusion 15.9 (7)
Tapas 31.8 (14)
Other 11.4 (5)

Presence on the menu of 1:
Nutritional information 0.0 (0)

Traffic light labels 0.0 (0)
GDAs 0.0 (0)

Healthier choice indicators 0.0 (0)
Colours 6.8 (3)

Other (allergens, vegan/vegetarian/celiac
options, typical cuisine meals, prepared with

local products)
29.5 (13)
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Table 1. Cont.

N = 44%
(n)

Availability of a children’s menu:
Yes 29.5 (13)
No 70.5 (31)

Availability of daily menu:
Yes 77.3 (34)
No 22.7 (10)

Availability of a weekend menu:
Yes 56.8 (25)
No 43.2 (19)

1: Total percentage of respondents is higher than 100% due to the multiple-option responses given by the
restaurateurs and cooks; 2: data are expressed in Mean ± SD.

The included restaurants reported offerings of Mediterranean cuisine (72.7%; n = 32),
traditional cuisine (54.5%; n = 24), Catalan cuisine (43.2%; n = 19) and Spanish cuisine
(36.4%; n = 16). In particular, 79.5% (n = 35 of 42 respondents) considered their menus
to offer healthy meal options. None of the restaurants presented nutritional information,
such as the traffic light labels, GDAs or healthier choice indicators, on the menu, while
29.5% (n = 13) identified the presence of allergens or gluten-free options, vegan/vegetarian
options or traditional dishes prepared using local food. Only 29.5% (n = 13) offered chil-
dren’s menus; on the other hand, 77.3% (n = 34) had a daily menu, and 56.8% (n = 25) had
weekend menu offerings (Table 1). The majority of the included restaurants recognized that
there were points that could be improved regarding the availability of allergen-adapted
options (38.6%; n = 17 of 20 respondents) and menu offerings (29.6%; n = 13 of 17 respon-
dents), and most did not see the lack of allergen-free options as a point of weakness or an
area of competition with other restaurants (81.8%; n = 36 of 41 respondents). Meanwhile,
the quality of restaurant service (72.7%; n = 32 of 41 respondents) and the quality of gastro-
nomic offerings (63.6%; n = 28 of 41 respondents) were meant to be competitive differences
with respect to other restaurants.

A significant positive correlation was observed between restaurateurs who considered
their menu to be based on healthy offerings and the total AMed number of criteria fulfilled
($ = 0.32; p-value = 0.04) [44]. Although the association was weak, when the restaurateur’s
perception of the healthiness of the menu was positive, the number of AMed criteria
fulfilled was higher.

3.2. General Characteristics of the Included Restaurant Owners and Their Employees

As shown in Table 2, the restaurant owners had an average of 18.0 ± 10.6 years
of experience in the catering sector. Most of the restaurant owners were men (59.1%;
n = 26), had primary (25.0%; n = 11) or secondary (52.3%; n = 23) education and were
44.0 ± 8.6 years old. Similarly, employees such as cooks and waiters were mainly men
(67.9%, n = 36, and 53.2%, n = 25, respectively), had secondary education (60.4%, n = 32,
and 59.6%, n = 28, respectively) and were 40.0 ± 11.4 and 38.3 ±12.1 years old, respectively.
However, differences in gender and education among owners, cooks and waiters were not
statistically significant (p > 0.05) (Table 2).
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Table 2. General characteristics of the included restaurant owners and employees.

Total 1

(N = 144)
% (n)

Owners 2

(N = 44)
% (n)

Cooks 2

(N = 53)
% (n)

Waiters 2

(N = 47)
% (n)

Gender:
Men 60.4 (87) 59.1 (26) 67.9 (36) 53.2 (25)

Women 28.5 (41) 18.2 (8) 28.3 (15) 38.3 (18)
Not answered 11.1 (16) 22.7 (10) 3.8 (2) 8.5 (4)

Education degree:
Uneducated 1.4 (2) 0.0 (0) 1.9 (1) 2.1 (1)

First grade studies 21.5 (31) 25.0 (11) 18.9 (10) 21.3 (10)
Second grade studies 57.6 (83) 52.3 (23) 60.4 (32) 59.6 (28)
Third grade studies 16.7 (24) 18.2 (8) 18.9 (10) 12.8 (6)

Not answered 2.8 (4) 4.5 (2) 0.0 (0) 4.3 (2)

Experience of the restaurant owners in the catering sector 3:
Years 18.0 ± 10.6

1: Total population is referred to the sum of restaurant owners (n = 44), cooks and kitchen staff (n = 53) and waiters (n = 47); 2: Bonferroni tests
were conducted for differences among restaurant owners, cooks and waiters (significance: p < 0.05); 3: Data are expressed in Mean ± SD.

3.3. AMed Criteria

As shown in Table 3, the 44 included restaurants had fulfilled an average (mean ± SD)
of 5.1 ± 1.6 out of 9 AMed compulsory criteria. In particular, 93.2% (n = 41) had culinary
preparations that did not require the addition of large amounts of fats, and 75.0% (n = 33)
used olive oil in dressings and olive oil or high oleic sunflower oil for cooking. However,
only 34.1% (n = 15) of the restaurants offered whole-grain products, and only 2.3% (n = 1)
of the restaurants had 50% of dessert offerings based on fresh fruits.

Regarding the AMed optional criteria, the included restaurants fulfilled an average of
6.5 ± 0.9 out of 8 AMed criteria (Table 3). In particular, (a) all the restaurants (n = 44) prior-
itized fresh seasonal and local foods, (b) 95.5% (n = 42) offered traditional and local cuisine
on their menus and (c) 93.2% (n = 41) offered virgin olive oil at tables. Consequently, the 44
included restaurants fulfilled an average of 11.5 ± 2.1 of the 17 total AMed compulsory
and optional criteria (Table 3).

Table 3. Compulsory and optional AMed criteria fulfilled by the included restaurants.

N = 44
% (n)

AMed Compulsory criteria:
(1) olive oil for dressing, and olive oil or high oleic sunflower for cooking 75.0 (33)
(2) 25% of the first course offerings are vegetables and/or legumes 70.5 (31)
(3) presence of whole-grain products 34.1 (15)
(4) 50% of the second course offerings based on fish, seafood and lean meat 59.1 (26)
(5) 50% of the dessert offerings based on fresh fruit (whole or prepared) 2.3 (1)
(6) offer of dairy desserts without added sugar 43.2 (19)
(7) offer of free nonpackaged drinking water 31.8 (14)
(8) wine, beer and cava are measured in glasses or individual units 100 (44)
(9) have culinary preparations that do not require the addition of large amounts of fat, and culinary techniques
that use little or no fat are used 93.2 (41)

Number of total AMed compulsory criteria fulfilled per restaurant (mean ± SD) 1: 5.1 ± 1.6

AMed Optional criteria:
(1) prioritize fresh seasonal and local foods 100 (44)
(2) include proposals of the traditional and local cuisine 95.5 (42)
(3) offer virgin olive oil at tables 93.2 (41)
(4) prioritize side dishes of vegetables and legumes 84.1 (37)
(5) offer the most symbolic recipes of the restaurant that accomplish the AMed criteria to their customers 11.4 (5)
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Table 3. Cont.

N = 44
% (n)

(6) offer the option of unique dishes or medium portions 79.5 (35)
(7) offer options with no added salt 88.6 (39)
(8) disseminate information about leisure activities in the nearby environment 95.5 (42)

Number of total optional criteria fulfilled per restaurant (mean ±SD) 2: 6.5 ± 0.9

Number of 17 total AMed criteria fulfilled per restaurant (mean ±SD) 3: 11.5 ± 2.1

SD: Standard Deviation; AMed: Mediterranean Diet offer. 1: 9 compulsory AMed criteria; 2: 8 optional AMed criteria; 3: 17 total AMed criteria.

3.4. SMAP Criteria

The 44 included restaurants fulfilled an average of 12.9 ± 2.8 of the 18 total SMAP
criteria (Table 4), demonstrating that there are still six pending criteria to improve for
avoiding gluten cross-contamination. The most fulfilled criteria were related to the use of
different tools or non-cross-contaminated kitchen tools for gluten food preparation (95.5%;
n = 42), and to the attention of the staff in cleaning the kitchen area and their hands before
the preparation of gluten-free food (97.7%; n = 43); however, only 38.6% (n = 17) had
exclusive equipment (fryers, ovens, microwaves, etc.) for gluten-free food preparation, and
only 45.5% (n = 20) used closed salt shakers and spice boxes which are recommended to
avoid cross-contamination. Furthermore, very few restaurants (29.5%; n = 13) avoided the
use of kitchen cloths and wooden tools, which are materials that can retain traces of gluten,
or offered seasonings for exclusive use or in single-dose portions, that are very useful tools
to preserve consumers’ safety (18.2%; n = 8) (Table 4).

Table 4. SMAP criteria fulfilled by the included restaurants.

N = 44
%(n)

(1) working with suppliers who guarantee their products do not contain gluten, on labels or data sheets 75.0 (33)
(2) store gluten-free products separately from products containing gluten in closets, freezers or refrigerators 77.3 (34)
(3) transfer to hermetically closed containers after opening, and identify the content 86.4 (38)
(4) keep flours and breadcrumbs containing gluten tightly closed and store them away from other food
products 70.5 (31)

(5) use different or non-cross-contaminated kitchen tools for gluten-free food preparation 95.5 (42)
(6) be provided of equipment for the exclusive use of gluten-free food preparation (fryers, ovens, microwaves,
toasters, sandwich makers, pasta makers) 38.6 (17)

(7) preparation of gluten-free plates before the other food preparation 81.8 (36)
(8) have a differentiated area within the kitchen for the preparation of gluten-free food, or a good working
protocol 68.2 (30)

(9) cleaning of the food preparation area before starting to work 97.7 (43)
(10) cleaning of the hands before starting the preparation of all the necessary ingredients 97.7 (43)
(11) be provided of a clean apron, if you work with flours or products that may leave gluten traces on the
clothes 54.5 (24)

(12) dispose of closed salt shakers and spice boxes, or use a teaspoon to pick up the salt as long as hands will
be not placed inside 45.5 (20)

(13) do not use kitchen cloths and wooden tools, which are materials that can retain traces of gluten 29.5 (13)
(14) do not reuse oil, cooking water or broths when gluten products have been cooked, and do not share
spreads foods 86.4 (38)

(15) serve gluten-free food in dishes of different colours or easy to identify (e.g., flags), and cover up until the
moment of service 72.7 (32)

(16) re-prepare gluten-free dishes if a potential contamination occurs with a gluten-containing product 95.5 (42)
(17) place on the tables bottles of oil and vinegar, sauces and baskets for exclusive use, or single-dose portions 18.2 (8)
(18) cleaning of the waiter’s hands before the serving of the gluten-free dishes, to be taken 97.7 (43)

Number of total criteria fulfilled per restaurant (mean ± SD) 1: 12.9 ± 2.8
1: 18 SMAP criteria in total.
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3.5. Traffic Light and Nutritional Content Assessment of the Restaurants’ Offered Dishes

Nutritional content assessment was performed for 297 dishes, whose nutrient content
was measured according to the three-colour traffic light system as an easy tool to assess the
nutritional quality of dishes. A green-light evaluation good indicates nutritional quality
in line with the GDAs recommendation for a single portion. Of the 297 assessed dishes,
n = 119 were starters, n = 138 were main dishes and n = 40 were desserts. Based on the
traffic light nutritional assessment, the 119 starter dishes were mainly rated green for
carbohydrates (55.5%; n = 66), whereas few dishes were rated green for fibre (27.7%; n = 33),
sodium (13.4%; n = 16), energy (10.1%; n = 12) or fat (5.9%; n = 7) (Table 5). Regarding the
138 main dishes, only 9.4% (n = 13) were rated green for saturated fat, 5.8% (n = 8) were
rated green for sodium and 1.4% (n = 2) were rated green for total fat (Table 5). Regarding
the 40 desserts, few were rated green for fibre (20.0%; n = 8) or sugar (2.5%; n = 1) (Table 5).

Table 5. Traffic light and nutritional content assessment of the restaurants’ offered dishes.

Number of Green-Light Dishes per Nutrient and Type of Plate 1:

Total
(n = 297)

% (n)

Starters
(n = 119)

% (n)

Main dishes
(n = 138)

% (n)

Desserts
(n = 40)
% (n)

Energy 7.7 (23) 10.1 (12) 3.6 (5) 15.0 (6)
Carbohydrates 47.1 (140) 55.5 (66) 45.7 (63) 27.5 (11)

Sugar 59.9 (178) 63.0 (75) 73.9 (102) 2.5 (1)
Protein 10.1 (30) 14.3 (17) 1.4 (2) 27.5 (11)
Total fat 6.1 (18) 5.9 (7) 1.4 (2) 22.5 (9)

Saturated fat 14.8 (44) 19.3 (23) 9.4 (13) 20.0 (8)
Sodium 18.2 (54) 13.4 (16) 5.8 (8) 75.0 (30)

Fibre 25.9 (77) 27.7 (33) 26.1 (36) 20.0 (8)

Nutrient content of the restaurant dishes 2:

Total
(n = 297)

Mean ± SD

Starters
(n = 119)

Mean ± SD

Main dishes
(n = 138)

Mean ± SD

Desserts
(n = 40)

Mean ± SD

Energy (Kcal) 490.3 ± 310.2 442.5 ± 290.8 566.3 ± 319.3 368.9 ± 271.4
Carbohydrates (g) 27.7 ± 26.5 26.6 ± 28.7 25.5 ± 23.8 38.7 ± 26.4

Sugar (g) 10.0 ± 13.2 6.8 ± 6.8 6.6 ± 7.4 31.3 ± 21.4
Protein (g) 25.5 ± 21.1 19.7 ± 17.3 35.5 ± 21.5 8.5 ± 10.1
Total fat (g) 30.2 ± 24.3 27.5 ± 21.6 35.7 ± 26.8 19.4 ± 17.6

Saturated fat (g) 8.5 ± 8.3 7.7 ± 8.8 8.8 ± 7.6 10.2 ± 9.4
Sodium (mg) 950.4 ± 814.4 1030.5 ± 836.8 1107.7 ± 778.0 169.6 ± 237.9

Fibre (g) 3.8 ± 4.0 4.0 ± 3.5 4.0 ± 4.4 2.2 ± 3.1
1: % (n); 2: Data are expressed in Mean ± SD, and values are referred to a single portion.

Comparing green- and red-light dishes (data not shown), no significant difference
was observed for starters, main dishes and desserts (p > 0.05). Correlation analysis of
the total number of AMed criteria fulfilled and green-light dishes showed a significant
positive, weak correlation between AMed criteria and sugar ($ = 0.32; p-value = 0.04), as
well as a significant moderate correlation between AMed criteria and total fat ($ = 0.57;
p-value = 0.03), indicating that a greater number of AMed criteria are fulfilled when sugar
and fat nutrients are rated green in the traffic light system (Table S2). However, a significant
weak negative correlation was detected between AMed criteria and fibre ($ = −0.32;
p-value = 0.03). A greater number of fulfilled AMed criteria were correlated with a non-
green traffic light rating for fibre. No other significant correlations were observed (p > 0.05)
(Table S2).

As shown in Table 5, nutrient content was assessed for the type of plate. According
to the recommended GDAs for a single portion [41], starters had high contents of energy,
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protein, fat, saturated fat and sodium; main dishes had high contents of energy, protein, fat,
saturated fat and sodium; desserts had high contents of sugar, fat and saturated fat [40].

3.6. Allergen Content Assessment and Vegetarian and Vegan Dish Adequacy

The 14 most common allergens were identified by type of plate for the 297 analysed
dishes. With respect to the allergen content (Table 6), few dishes were completely allergen-
free (9.8%; n = 29), with the majority being starters (12.6%; n = 15) and main dishes (8.0%;
n = 11) (p = 0.02). In particular, 142 of the total 297 analysed dishes (47.8%) were gluten-free,
especially starters (53.8%; n = 64) and main dishes (44.2%; n = 61) (p < 0.001). Differences
for type of plate (starter, main dishes and desserts) between allergen-free and gluten-free
dishes were also statistically significant (p < 0.001).

Table 6. Allergen content assessment and vegetarian and vegan dish adequacy.

Total 1

(n = 297)
% (n)

Starters 1,2

(n = 119)
% (n)

Main dishes 1,2

(n = 138)
% (n)

Desserts 1,2

(n = 40)
% (n)

Allergen-free 3 9.8 (29) 12.6 (15) 8.0 (11) 7.5 (3)
Gluten-free 3 47.8 (142) 53.8 (64) 44.2 (61) 42.5 (17)
Vegetarian 4 26.9 (80) 36.1 (43) * 2.2 (3) * 85.0 (34) *

Vegan 4 9.8 (29) 19.3 (23) * 0.7 (1) * 12.5 (5)
1: % (n); 2: Bonferroni tests were conducted for differences among type of dishes: starters, main dishes and
desserts; 3: data refer to the dishes not containing the food allergen; 4: data refer to vegetarian and vegan-adapted
dishes; *: p-value ≤ 0.05.

According to the adequacy of vegetarian and vegan dishes (Table 6), 36.1% of the
starters (n = 43) were suitable for vegetarians, and 19.3% were suitable for vegans (n = 23).
On the other hand, only 2.2% of the main dishes (n = 3) were adapted for vegetarians,
and 0.7% were adapted for vegans (n = 1). Finally, 85.0% of the desserts were appropriate
for a vegetarian diet (n = 34), and 12.5% were appropriate for a vegan diet (n = 5). The
main dishes are the type of dishes that contain fewer vegetarian options, compared among
them, starters and desserts (p < 0.01). Moreover, main dishes contain fewer vegan options
compared to starters (p < 0.01). Contrarily, the highest vegetarian options are present on
desserts, and the highest vegan options on starters, compared to other dishes (p < 0.01).
(Table 6).

3.7. Knowledge of Restaurant Staff about the Mediterranean Diet and Food Allergens

The restaurant waiters’ and cooks’ knowledge of the principles of the Mediterranean
diet and food allergens was evaluated (Table 7). Regarding the Mediterranean diet, waiters
received 7.9 ± 1.7 points and cooks received 6.9 ± 1.7 points of a total of 10 points, with a
significant difference between the two groups (p = 0.003). On the other hand, regarding
food allergen knowledge, waiters scored 5.8 ± 1.7 points and cooks scored 5.5 ± 1.5 points
of a total of 10 points, with no significant difference (p = 0.36). Finally, general knowledge
assessed out of a total of 10 points (5 points for the Mediterranean diet and 5 points for
food allergens) amounted to 6.7 ± 1.5 points for waiters and 6.0 ± 1.7 points for cooks,
with a significant difference between the two groups (p = 0.03) (Table 7).

Moreover, there was no significant correlation between the AMed criteria score and
restaurant staff knowledge about the Mediterranean diet (cooks $ = −0.05, p-value > 0.05;
waiters $ = −0.05, p-value > 0.05) or between the SMAP criteria score and restaurant
staff knowledge about food allergens (cooks $ = −0.18, p-value > 0.05; waiters $ = −0.14,
p-value > 0.05).
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Table 7. Knowledge of restaurant staff about the Mediterranean diet and food allergens.

Mediterranean
Diet Knowledge 1:

Total Staff 2

(Mean ± SD)
Waiters

(Mean ± SD)
Cooks

(Mean ± SD) p-Value 3

1. Identification of foods adhering to the Mediterranean diet 7.9 ± 1.7 8.0 ± 1.4 0.94
2. Identification of healthy food 6.8 ± 1.2
3. Identification of the AMed compulsory criteria 7.7 ± 1.7

Total score about Mediterranean diet 1 7.4 ± 1.8 7.9 ± 1.7 6.9 ± 1.7 0.003 *

Food allergens knowledge 1:

1. Identification of food allergens in traditional meals 3.2 ± 1.8
2. Identification of the critical points of food allergen
management 8.2 ± 1.7 3.6 ± 1.3 0.29

3. Identification of food allergy and intolerance reactions 8.0 ± 1.5 8.4 ± 1.4 0.55

Total score about food allergens 1 5.6 ± 1.6 5.8 ± 1.7 5.5 ± 1.5 0.36

Total score of staff knowledge 1 6.3 ± 1.7 6.7 ± 1.5 6.0 ± 1.7 0.03 *

AMed: Mediterranean Diet offer; SD: Standard Deviation. 1: Scores are calculated on a total of a maximum of 10 points; 2: Total staff
includes restaurant waiters and cooks; 3: t-test; *: p-value ≤ 0.05.

3.8. Additional Data
Restaurants’ Purchased Foods

Preferred stores for food shopping by cooks and restaurateurs were wholesalers for
fish (78.8%; n = 52/66), meat (78.8%; n = 52/66), fruit (66.7%; n = 44/66) and vegetables
(63.6%; n = 42/66) (Table S3). Furthermore, 36.4% of the restaurants bought farm eggs
(n = 24/66), and 27.3% bought pasteurized eggs (n = 18/66). Regarding oil, most of
the restaurants bought extra virgin olive oil (84.8%; n = 56/66) or sunflower oil (57.6%;
n = 38/66), while 22.7% also used other types of oils (n = 15/66), and 22.7% used virgin olive
oil (n = 15/66) (Table S3). Extra virgin olive oil was used mainly for raw seasonings and
sauces (90.9%; n = 60/66), grilled and roasted foods (46.9%; n = 31/66) and candied foods
(39.4%; n = 26/66), while sunflower oil was the most used for frying (39.2%; n = 26/66)
(Table S3).

4. Discussion

The present cross-sectional study provides data about Mediterranean diet-adherent,
healthy and allergen-free offerings by 44 full-service restaurants located in the province of
Tarragona and 297 dishes. Regarding Mediterranean diet offerings, the included restaurants
fulfilled an average of 5.1 ± 1.6 out of 9 compulsory AMed criteria, demonstrating that
further efforts by restaurants are needed to ensure that their gastronomic offerings adhere
to the Mediterranean diet recommendations [33]. Regarding the traffic light assessment, the
dishes analysed were mainly rated green for sugar but not for energy or total fat content.

Unsurprisingly, other previous studies have demonstrated that restaurants should
improve the healthiness of their meals, as observed in the present cross-sectional analysis.
For instance, an observational study in 2017 found that US restaurant meals exceeded the
American Heart Association’s (AHA) criteria, which indicate good nutritional content in
terms of calories, total fat, saturated fat, cholesterol and sodium [45]. Similarly, another
study reported that 25 of 32 restaurants analysed did not meet the criteria of the Nutrition
Environment Measures Survey for Restaurants (NEMS-R); the study assessed the factors
that contribute to increasing healthy food choices in restaurants, such as the availability of,
promotion of and signage about healthy meals on the menu [46].

Although eating outside of the home is a pleasurable event for consumers, especially
in Spain, where restaurants serve as a context for social and familiar interaction [47], eating
pleasure should not be considered an enemy of health; in this sense, restaurants should of-
fer healthier meals to customers without sacrificing taste [48] and should recognize the role
of “food as wellbeing” [49]. Specifically, the present cross-sectional analysis showed that
many restaurants do not include whole foods and desserts with no added sugar or based
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on fresh fruit on their menus. The importance of whole grain consumption is based on the
recommended daily consumption of 2–3 servings per day of whole grains (±45 g/day) [50],
as well as of fruit and vegetables (≥400 g/day) [51], which has been associated with a
lower risk for developing noncommunicable diseases (NCDs), including cardiovascular
diseases, diabetes type 2 and metabolic and gastrointestinal disorders [50,51]. However,
the consumption of whole grains, fruit and vegetables worldwide still does not meet the
recommended guidelines (38.4 g/day, 81.3 g/day and 208.8 g/day are actually consumed,
respectively), thus constituting a global public health goal to be reached [52]. For instance,
to help customers improve their daily consumption of whole grains and fresh fruits, restau-
rants should increase the availability of these healthy foods on their menus by directly
substituting refined-grain foods with whole-grain foods [53] and serving fruit and vegeta-
bles as attractive side dishes or entrees [54]. Actually, a recent study about the changes that
occurred in dietary habits of the Spanish population during the COVID-19 confinement
revealed an increase in the consumption of Mediterranean diet-related foods such as olive
oil, fruits, vegetables and legumes [55], reflecting that people desire to approach healthier
dietary behaviours that restaurateurs should take into account. For instance, the closing of
restaurant establishments could have improved people’s consumption, pointing out the
lack of healthier offerings offered by restaurants.

According to the traffic light nutritional content assessment, the starters were mainly
rated green for carbohydrates but did not meet the recommended GDAs for fibre, sodium,
energy or total fat. These results confirm the observation regarding unfulfilled AMed
criteria, pointing out that restaurants should provide more fruit, vegetables and whole-
grain ingredients in first courses. Similarly, the main dishes were high in total fat, saturated
fat and sodium, with only 59.1% of the restaurants providing fish, seafoods and lean meat
as second courses; the latter strategy would result in lower fat content, as demonstrated by
the significant correlation between fulfilment of the AMed criteria and green ratings for fat
according to the traffic light system. Finally, few desserts were rated green for fibre and
sugar since the restaurants did not include fresh fruits or pastries with no added sugars,
as observed based on the unfulfilled AMed criteria. Furthermore, the average nutrient
content was higher than the recommended GDA values per single portion. Similarly,
a Canadian cross-sectional analysis found that sit-down restaurant meals were high in
calories, saturated fat and sodium with respect to the recommended daily values and that
these contents were even significantly higher than those of fast-food restaurant meals [20].
To decrease caloric content, an effective strategy could be substituting fat and caloric foods
with greater portions of vegetables, which improves the healthiness and sustainability of
the diet [56].

Furthermore, none of the included restaurants presented nutritional information on
the menu, such as GDAs and healthy choice indicators or symbols, and the majority of
the restaurateurs (79.5%) considered their menus already to offer healthy meals. Previous
studies have demonstrated that there is a growing demand for nutritional labels on restau-
rant menus, especially by consumers between 35 and 65 years of age with healthy lifestyles
who frequently eat outside of the home. In this sense, restaurants should be proactive and
responsive to the request of an important part of the customer population through the
design of menus with nutritional information to encourage healthier choices [57].

In relation to the food allergen content, the restaurants included in the present cross-
sectional analysis offered different allergen-free options on their menus and considered the
availability of appropriate meals for people with food allergies as a point to be improved,
but they did not recognize the lack of allergen-free options as a weakness (81.8%). The
prevalence of food allergies in Europe relates to cow’s milk, egg, wheat, soy, peanut, tree
nuts, fish and shellfish [58]. In particular, although wheat is the main source of food in
the world, providing up to 50% of the daily caloric intake in developed and developing
countries [59], it is also the main source of gluten, whose disorders already affect the 1.4%
of the global population [60]. For people who cannot consume foods containing gluten,
the possibility to choose gluten-free meals when eating outside the home represents an
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important factor for their quality of life [61]; thus, restaurateurs should come across to
these needs, improving menu offerings’ options and communication [61]. However, as
observed from the present cross-sectional analysis, only 29.5% of the restaurants identified
food allergens on their menus, and only 9.8% of the offered dishes were allergen-free,
despite European Union legislation recommending the disclosure of the 14 most common
allergens [16]. On the other hand, 47.8% of the offerings are gluten-free, pointing out that
restaurants are starting to take more account of this emerging consumers’ need regarding
food allergies.

The assessment of staff knowledge indicated that the waiters scored significantly
higher than cooks for knowledge of the Mediterranean diet and total knowledge. On
the other hand, concerning food allergen knowledge, both waiters and cooks received a
barely passing score (5.8 ± 1.7 and 5.5 ± 1.5, respectively, out of 10 total points), and only
43.1% of the restaurateurs reported attending more than one training course on allergen
management. Based on the described experience, although proper training on food safety is
provided to restaurant staff, these courses are not always effective and have little impact on
overall allergen management since theoretical courses are not combined with appropriate
practical demonstrations [62]. However, it is essential to provide efficient training to
restaurant staff about food allergy prevention and response, in case of adverse reactions [63],
and about celiac disease and gluten-free diet management [64], as cooks still have many
knowledge gaps in this area [65]. In the management of food allergens, the restaurants
included in the present analysis fulfilled an average of 12.9 ± 2.8 SMAP criteria out of
the 18 total recommendations defined by the Catalan Celiac Association [34], highlighting
that restaurants were generally careful to avoid cross-contamination in the kitchen and
dining room. However, few restaurants were equipped with tools for exclusive gluten-free
preparations (ovens, fryers, etc.) or took special precautions such as providing single-
serving dressings for allergic customers and closed containers for salt and spices. Although
different studies have demonstrated that shared ovens for the cooking of gluten-free and
gluten-containing pizza [66], as well as of kitchen utensils as spoons and knives [67], do not
pose a relevant risk when specific requirements are complied, these tools could undergo
cumulative contamination throughout the day and involve a higher risk during dinner
service [68]. Thus, further precautions should be taken by restaurants for the preparation
of allergen-free food to avoid adverse reactions and the endangerment of consumers’
lives [69].

Additionally, few restaurants indicated meals suitable for vegetarian and vegan diets
(29.5%) on their menus, and the offerings were very limited (26.9 and 9.8%, respectively).
Although restaurants still have limited plant-based meal options, in 2019, 1.5% and 0.5% of
the Spanish population reported following a vegetarian or a vegan diet, respectively [70],
while in 2020, the sales volume of vegetarian and vegan food products in Spanish super-
markets increased by 20% [71]. Thus, as demonstrated by a recent study, the increase in
vegetarian and vegan meal options could have a positive impact both on meal sales and on
the improvement of consumers’ sustainable food choices and satisfaction [72].

Finally, few of the included restaurants in this cross-sectional analysis offered child
menus (29.5%), but the majority of them would prepare half-portion meals (88.6%). How-
ever, as suggested by previous studies, regarding the offering of half portions or smaller
serving sizes of adult dishes to children, restaurants should include healthier options to
accustom children to selecting and consuming healthy meals [73,74]. Similarly, as reported
by Mueller et al., the improvement of healthy child menus seems to encourage the selection
of healthier meals by adults [75].

Based on the present cross-sectional analysis, several recommendations could be
proposed to restaurants to increase Mediterranean menu offerings and improve food
allergen management (Table S4). In particular, when limited resources can be invested in
the development of new offerings, as is the case for most independent restaurants that
operate with narrower profit margins [13], restaurants should improve the promotion of
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existing healthy options and encourage consumers to select such offerings through symbols
and indicators on menus.

Similarly, regarding food allergen management, according to the present analysis,
restaurants should provide more training courses to their staff and provide more infor-
mation to customers about the presence of food allergens on the menu (Table S4). On the
other hand, several positive practices were observed at the included restaurants: the use
of extra virgin olive oil for dressing and cooking, which has been associated with many
health positive effects due to the high content of oleic acid and bioactive compounds (e.g.,
polyphenols) [76], as well as the preference of fresh seasonable and traditional fruit and
vegetables, which contribute to a sustainable diet [77,78] (Table S4).

Several notable limitations were encountered in the present cross-sectional analysis.
First, there were difficulties experienced during data collection since many restaurants did
not respond or withdrew from the study before the beginning of data collection. Second,
the present cross-sectional study occurred in the midst of the SARS-CoV-2 pandemic,
limiting the participation and inclusion of restaurants in the study, many of which closed
during the pandemic. Third, due to the pandemic, the restaurant industry has adapted
its offerings according to national dispositions, so the current data could differ from the
presented analysis. Fourth, since the majority of the included restaurants in the present
study were urban, the inclusion of more rural and coastal restaurants in the same proportion
would homogenize the results more, making them more representative of the province of
Tarragona. Fifth, data collection methods are validated in our local area, being designed and
developed by Catalan entities for local realities. However, the use of these data collection
methods limited the comparison among international studies. Finally, some restaurant
information was lost due restaurants not completing the questionnaires or not providing
all the information requested.

5. Conclusions

In conclusion, the restaurants did not meet all of the AMed and SMAP criteria. An
increase in fibre and a decrease in saturated fat content are needed to improve the nutri-
tional quality of dishes and the consumers’ adherence to healthy diets. Additionally, for
restaurant staff, training courses on food allergens should be considered to improve the
allergen management in restaurants. Furthermore, more information should be provided
to customers on menus about the presence of food allergens, healthier food choices and
vegetarian and vegan options.
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