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Abstract: The consumption of out-of-home meals is increasing. This study is aimed at assessing the
effect of an intervention on healthy offerings and the management of food allergies and intolerances.
Ten (control group) and eight restaurants (intervention group) were randomized in a 12-month
parallel controlled trial. The outcomes were changes regarding adherence to the Mediterranean diet
(AMed) and gluten management (SMAP) criteria, the traffic light rating category, nutrients, and
gluten- and allergen-free content of dishes. After 12 months, and compared with baseline, there was
an improvement of ≥25% in four items of the AMed criteria in the intervention group, whereas an
increase in the offer of dairy desserts without added sugar, and a decrease in the first course offerings
of vegetables and/or legumes were observed in the control group (p < 0.05). Also, after 12 months,
there was an improvement of ≥50% in four SMAP criteria (p < 0.05) and in the mean average of
all SMAP criteria (p = 0.021) compared with baseline in the intervention group, in which intra- and
inter-group improvements for desserts in traffic light ratings, nutrients, and allergens were observed
(p < 0.05). Therefore, the intervention showed beneficial effects, improving the quality of menus
toward the Mediterranean diet pattern and gluten and food allergy/intolerance management.

Keywords: restaurants; healthy diet; food allergy; Mediterranean diet

1. Introduction

The consumption of out-of-home meals has increased in recent decades [1], with
work and study commitments on weekdays and leisure and travel on weekends [2] being
the main reasons. Out-of-home meals are linked to a negative impact on nutritional
behavior [3,4]. On the one hand, eating out is associated with a higher consumption of
energy, fats, and sodium and a lower consumption of fruits and vegetables [5]. These facts
may increase exposure to overweight, obesity, and chronic diseases [6], raising morbidity
and mortality risks [7]. On the other hand, eating away from home could be difficult for
people with food allergies and intolerances. Food intolerance is a common feature affecting
15–20% of the population [8]. Around 2–37% of European adults have allergies to some
food categories [9] and 1–19% to specific foods [10].

The implementation of healthier meal offerings in restaurants is a great opportunity to
improve consumers’ dietary choices and promote healthy dietary habits. Additionally, in
restaurants, changing to healthier offerings can increase customer satisfaction. In a cohort
of restaurant consumers from ten countries worldwide, only 18% of them were satisfied
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with the healthy options available on menus [11]. Customers demand more vegetables,
fresh ingredients, and light cooking from menus. In addition, customers are unsatisfied
with the high price of food catered toward allergies/intolerances [11]. A total of 28% of
fatal allergic reactions are linked to foods from restaurants or other establishments [12,13].

A systematic review of 25 studies on community-based restaurant interventions to
promote healthy eating concluded that evidence is limited, and further studies with ro-
bust designs and standardized evaluation methods are needed [14]. Previous studies
have shown that restaurants should improve the healthiness of their meals. Data from
an observational study showed that US restaurant meals exceeded the American Heart
Association’s (AHA) criteria concerning the median calories for total and saturated fats,
cholesterol, and sodium. Overall, 22% of restaurant meals met zero to one of the AHA
criteria, and only 8% met all seven of the AHA criteria [15]. A recent randomized cross-over
trial with social norm messaging in retail store restaurants to reduce meat consumption
demonstrated that the intervention had no effect [16].

In this scenario, a health intervention in restaurants is essential for improving both the
food environment and individual eating behavior. A systematic review and meta-analysis
on interventions promoting healthy meals in full-service restaurants and canteens was
recently carried out [17]. The results showed the effectiveness of the interventions in
school settings. However, the lack of randomized controlled studies in workplace and
community settings, such as full-service restaurants, limited the evidence concerning the
adult population and the evaluation of intervention effectiveness [17]. Due to this, the
aim of the present study was to assess the effect of a multicomponent intervention in the
context of a randomized controlled trial, applied to restaurant staff to promote a healthy
diet and better management of food allergies and intolerances.

2. Materials and Methods
2.1. Study Design

A parallel, randomized controlled trial (The Healthy Meal Trial) was performed in
restaurants in Tarragona (Spain). The trial was aimed at improving the nutritional quality
of the menus offered and the availability of allergen-free dishes or those catering to specific
food needs (i.e., vegan or vegetarian). The intervention period lasted 12 months. This study
was part of a European-funded project called PECT-TurisTIC en Familia (The “Healthy
Meals” operation) led by the Rovira and Virgili University (Tarragona, Spain). This study
was conducted in accordance with the Declaration of Helsinki [18], and the protocol was
approved by the Ethics Committee of the Institut d’Investigació Sanitaria Pere i Virgili
(ref CEIM: 179/2018). The trial is registered in the international registry of clinical trials
(ClinicalTrials.gov: https://clinicaltrials.gov/ct2/about-site/background, accessed on
21 February 2019) with the project identification code NCT03826576. All restaurant owners
gave their informed consent for participation in this study. This study was conducted
in accordance with the Consolidated Standards of Reporting Trials 2010 extension for
randomized trials [19].

2.2. Study Population

From September 2019 to March 2021, a total of 61 restaurants offering traditional and
Mediterranean cuisine were recruited, and 44 of them were randomized as previously
described [20] (Figure 1). Inclusion criteria were to (1) be a full-service restaurant; (2) have
a minimum of 5 tables; (3) offer Mediterranean/traditional/local cuisine; (4) have technical
details of the recipe for each dish, including ingredients and cooking details; (5) share
food product information with the research team; (6) sign (the owner) an informed consent
form for participation in this study; (7) have (the owner/s) a minimum of one year of
experience; (8) plan to continue working during the full year of the intervention; and (9) not
have a Mediterranean diet (AMed) certification. Exclusion criteria were ethnic or fast-food
restaurants and failure to fulfill the above-described inclusion criteria.

https://clinicaltrials.gov/ct2/about-site/background
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2.3. Intervention

The multicomponent intervention included several actions:

• A virtual/face-to-face training for the kitchen and room staff on Mediterranean diet
menu offers and food allergen management.

• A web-app to help chefs to improve their recipes concerning nutrition and allergen-
free issues. Chefs can introduce each recipe of the menu in the app and be aware of the
principal macronutrients (using a traffic light system) and the food allergens involved.

• Personalized recommendations for each restaurant based on key points for improving
the Mediterranean diet profile and food allergen management.

• A marketing campaign about weak points to be improved in the restaurants concerning
the two previously referred items.

2.4. Outcomes and Data Collection

The outcomes were directed at assessing changes from before to after the intervention.

2.4.1. Adherence to the Mediterranean Diet Based on the AMed Criteria, Both Mandatory
and Optional

AMed criteria are a list of items created by the Public Health Agency of Catalonia,
Spain. AMed criteria are the basis for a certification to be provided to restaurants and
food service establishments in order to guarantee the offer of a Mediterranean diet-based
menu [21]. AMed items comprise nine mandatory and eight optional criteria. The manda-
tory criteria are (1) olive oil for dressings and olive oil or high-oleic sunflower for cooking;
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(2) 25% of the first-course offerings as vegetables and/or legumes; (3) presence of whole-
grain products; (4) 50% of the second-course offerings based on fish, seafood, or lean meat;
(5) 50% of the dessert offerings based on fresh fruit (whole or prepared); (6) offering dairy
desserts without added sugar; (7) offering free nonpackaged drinking water; (8) wine, beer,
and cava offered as glasses or individual units; and (9) culinary preparations that do not
require the addition of large amounts of fat and culinary techniques with some or little fat.

2.4.2. The Number of Gluten Management (SMAP) Criteria Fulfilled by Restaurants

The Malabsorption Syndrome Parents Association (SMAP) of the Catalan Celiac
Association (Spain) has developed an SMAP certification [22]. SMAP consists of 18 rec-
ommendations for assessing gluten-free food management. The aim of the certification
is to implement appropriate systems for cooking without gluten cross-contamination in
restaurants to provide gluten-free dishes.

2.4.3. The Number of Dishes Included in Each Traffic Light Category

From the nutritional information, a traffic light rating system for every dish was
obtained, in agreement with the cut-offs provided by the UK Food Standards Agency [23].
The energy, carbohydrates, sugar, protein, total fat, saturated fat, and sodium, based on a
single-plate portion, were classified as (a) green: the dish contains <7.5% of the nutrient
amounts classified as unhealthy by the European Guideline Daily Amount (GDA) [24];
(b) orange: the dish contains between 7.5 and 20% of them; and (c) red: the dish contains
>20% of them, for a healthy adult diet of 2000 Kcal. The fiber content was classified inversely
so that a red label corresponded to a low fiber content according to the recommendations.

2.4.4. The Nutrient Content of the Restaurant’s Dishes

The offered dishes were classified as starters, main dishes, and desserts. The informa-
tion collected for each dish was energy (Kcal) and grams of protein, total carbohydrates,
sugar, total and saturated fat, fiber, and sodium. The food composition database was
extracted from the nutritional information of commercial food products and data from
different public databases [25–29]. Nutritional information for each dish was based on the
recipes including the cooking process, ingredients used, and their quantities.

2.4.5. The Gluten and Allergen-Free Content of the Dishes Offered

The 14 most common food allergens that should be declared, according to the Eu-
ropean Regulation 1169/2011 [23], were identified considering the ingredients used and
the cooking process of the dishes: (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) sulfites, (13) lupin, and (14) mollusks. The variable allergen-free was defined for dishes
in which any of these allergens were present.

2.4.6. The Offer of Vegetarian and Vegan Dishes

The typification of a vegetarian or vegan dish was made according to the ingredients
used. The plant-based meals not containing animal products were labeled as vegetarian and
the meals not containing animal products or their derivates were identified as vegan [30].

2.5. Data Analyses

Data are presented as mean ± standard deviation (SD) for continuous variables and
as a percentage (number) for categorical variables. Differences in baseline characteristics
between groups were assessed using Mann–Whitney or X2 tests. Wilcoxon and Mann–
Whitney tests were used for intra- and inter-group comparisons, respectively, for categorical
variables, and the X2 test was used for multiple comparisons. Student’s t-test was used for
intra- and inter-group comparisons between related and unrelated samples, respectively,
for continuous variables. Statistical significance was defined as a p-value ≤ 0.050 for a
2-sided test. Analyses were performed using SPSS for Windows, version 26 (IBM corp.,



Nutrients 2023, 15, 4869 5 of 13

Armonk, NY, USA). Before data collection, hypotheses and the analytic plan were specified,
and any data-driven analyses were clearly identified and discussed appropriately.

3. Results

Of the 44 randomized restaurants, only 18 remained at the end of this study, 10 in the
control group and 8 in the intervention group (Figure 1). Reasons for the loss of follow-up
were related to the COVID-19 situation; specifically, seven control restaurants and six
intervention restaurants closed due to the secondary effects of COVID-19, which included
a lack of economic benefit. Another key reason was the availability of the restaurateur, who
was too busy to spend time answering questionnaires.

3.1. General Characteristics

Table 1 shows the characteristics of the restaurants involved in this study. No differ-
ences between groups were observed in the type of restaurant, time of activity, frequency
of change in the menu, and the type of cuisine or administration. The mean number of
recruited employees, however, was higher in the control group when compared with the
intervention group (p = 0.016).

Table 1. General characteristics of the restaurants.

Control (n = 10) Intervention (n = 8) p

Restaurant type, % (n)
Rural 20.0 (2) 25.0 (2) 0.610
Urban 60.0 (6) 37.5 (3)
Coastal 20.0 (2) 37.5 (3)

Time of restaurant activity 1, years 9.5 (4.5–18.2) 4.0 (1.2–17) 0.360
Frequency of menu change, % (n)

Twice a year (winter/summer) 20.0 (2) 25.0 (2) 0.804
More than twice a year 20.0 (2) 37.5 (3)

The same through the year 40.0 (4) 25.0 (2)
Other 20.0 (2) 12.5 (1)

Type of cuisine, % (n)
Traditional 50.0 (5) 62.5 (5) 0.596

Author 30.0 (3) 12.5 (1) 0.375
Fusion 20.0 (2) 0.0 (0) 0.180
Tapas 40.0 (4) 37.5 (3) 0.914
Other 0.0 (0) 12.5 (1) 0.250

Administration of the restaurant, % (n)
The owner with her/his family 50.0 (5) 62.5 (5) 0.596
The owner with recruited staff 50.0 (5) 37.5 (3)

Both previous items 0.0 (0) 0.0 (0)
Recruited manager 0.0 (0) 0.0 (0)

Number of recruited employees 1 7.0 (4.0–14.5) 4.0 (2.2–5.5) 0.016
1 median (25th–75th percentiles). p from Mann–Whitney or X2 tests.

3.2. Adherence to the AMed Criteria

Table 2 shows the adherence to the AMed criteria in control and intervention groups
at the beginning and end of this study. Concerning mandatory criteria, in the control
group, there was a decrease in the “25% of the first course offerings as vegetables and/or
legumes” (from 50% to 10%) and an increase in “the offer of dairy desserts without added
sugar” (from 20% to 60%) from the beginning to the end of this study (p < 0.05). In the
intervention group, when considering both mandatory and optional criteria, increases of
37.5% were observed in “olive oil for dressing, and olive oil or high oleic sunflower for
cooking” and “prioritize side dishes of vegetables and legumes”, but they did not reach
significance (p = 0.083). In this group, a 25% increase was observed in the “offer of dairy
desserts without added sugar” (p = 0.317) and “offer options with no added salt” (p = 0.157).
No significant changes were observed in the other analyzed items or between treatments.
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When the average AMed criteria were compared, even though increases were observed
after intervention in the AMed mandatory or in the sum of all AMed (compulsory and
optional), neither intra nor inter-treatment significant differences were observed.

Table 2. Adherence to the Mediterranean diet criteria (AMed1) in the control and intervention groups
at the beginning and the end of this study.

Control (n = 10) Intervention (n = 8)

AMed Criteria Bas
% (n)

End
% (n) p3 Bas

% (n)
End

% (n) p 3 P 2,3

1. Olive oil for dressing or cooking 90 (9) 90 (9) 1.0 62.5 (5) 100 (8) 0.083 0.237
2. First course is composed of 25% vegetable and/or

legume offerings 50 (5) 10 (1) 0.046 50 (4) 62.5 (5) 0.317 0.101

3. Whole-grain products 20 (2) 10 (1) 0.564 37.5 (3) 37.5 (3) 1.0 0.762
4. Second course is composed of 50% fish, seafood, and

lean meat offerings 50 (5) 60 (6) 0.564 62.5 (5) 62.5 (5) 1.0 0.762

5. Dessert is composed of 50% fresh fruit offerings 0 (0) 0 (0) 1.0 0 (0) 12.5 (1) 0.317 0.696
6. Dairy desserts without added sugar 20 (2) 60 (6) 0.046 50 (4) 75 (6) 0.317 0.762
7. Free nonpackaged drinking water 20 (2) 10 (1) 0.317 37.5 (3) 25 (2) 0.655 0.897
8. Wine or beer (offered as glasses) 100 (10) 100 (10) 1 100 (8) 100 (8) 1 1
9. Culinary preparations low in fat 100 (10) 100 (10) 1 100 (8) 100 (8) 1 1

Total AMed mandatory criteria (mean ± SD) 1 4.50 ± 1.5 4.40 ± 1.3 0.798 5.0 ± 1.7 5.75 ± 1.0 0.320 0.276
10. Fresh seasonal and local foods 100 (10) 100 (10) 1 100 (8) 100 (8) 1 1
11. Traditional and local cuisine 100 (10) 100 (10) 1 100 (8) 100 (8) 1 1
12. Virgin olive oil at the tables 90 (9) 80 (8) 0.564 100 (8) 87.5 (7) 0.317 0.965

13. Vegetables and legumes as side dishes 100 (10) 90 (9) 0.317 62.5 (5) 100 (8) 0.083 0.122
14. Point out to customers the most symbolic recipes 10 (1) 10 (1) 1 25 (2) 12.5 (1) 0.317 0.696

15. Unique dishes or medium portions options 80 (8) 70 (7) 0.317 62.5 (5) 62.5 (5) 1 0.762
16. No added salt options 90 (9) 100 (10) 0.317 75 (6) 100 (8) 0.157 0.633

17. Dissemination of nearby leisure activities 100 (10) 100 (10) 1 100 (8) 100 (8) 1 1
Total AMed optional criteria (mean ± SD) 1 6.70 ± 0.82 6.50 ± 0.85 0.168 6.25 ± 0.71 6.62 ± 0.52 0.285 0.095

Total AMed criteria of 17 points (mean ± SD) 1 11.2 ± 1.93 10.9 ± 1.73 0.496 11.2 ± 1.91 12.4 ± 1.19 0.219 0.125

Bas: Baseline. 1 AMed: Alimentacion Mediterranea (Mediterranean diet): criteria to obtain AMed certification
(http://www.amed.cat/es/requisits.php, accessed on 17 November 2023), a ranking established by the Catalonian
Government, Spain. 2 p for inter-treatment. 3 Wilcoxon tests and Mann–Whitney tests for intra- and inter-group
comparisons, respectively. Student’s t-test for related and unrelated samples.

3.3. Gluten Management

Table 3 shows the gluten management in the control and intervention groups at the
beginning and end of this study. In the control group, when comparing the beginning to
the end of this study, the decrease from 70% to 20% in “preparation of gluten-free plates
before the other food preparation” reached borderline significance (p = 0.057). In both
groups, there was a 50% increase in “to place on the tables bottles of oil, vinegar, sauces,
and baskets for exclusive use, or single-dose portions” (p = 0.046). In the intervention
group, increases in “to provide a clean apron when working with flours or products that
may leave gluten traces on the clothes” (from 37.5% to 70.5%, p =0.046) and in “do not
use kitchen cloths and wooden tools, which are materials that can retain traces of gluten”
(from 25% to 87.5%, p = 0.025) were observed. The increase observed in “to dispose of
closed saltshakers and spice boxes or use a teaspoon to pick up the salt, as long as hands
will be not placed inside” reached borderline significance (from 25% to 87.5%, p = 0.059).
Additionally, in the intervention group, but not in the control group, the average of all
SMAP criteria increased from the beginning to the end of this study (from 12.1 to 14.2,
p = 0.021). No inter-treatment differences were observed.

3.4. Traffic Light Rating

When the traffic light rating for restaurants was analyzed, neither intra- nor inter-
treatment differences were observed for starters and main dishes (Supplementary Table S1).
Concerning desserts (Figure 2), energy decreased, with a borderline significance (p = 0.054),
from the beginning to the end of this study in the intervention group; the decrease reached
significance compared with the changes observed in the control group (p = 0.017). A similar
decreasing pattern in the intra-treatment changes for the intervention group was observed
for carbohydrates (p = 0.030) and sugar (p = 0.016) (Figure 2). Neither intra- nor inter-
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treatment changes were observed for the other evaluated variables: total and saturated fats,
proteins, sodium, or fiber.

Table 3. Gluten management in the control and intervention groups at the beginning and the end of
this study.

Control (n = 10) Intervention (n = 8)

Criterium Bas
% (n)

End
% (n) p 3 Bas

% (n)
End

% (n) p 3 P 2,3

1. Suppliers guarantee non-gluten 90 (9) 90 (9) 1.0 50 (4) 37.5 (3) 0.564 0.696
2. Store gluten-free products separately 100 (10) 90 (9) 0.317 62.5 (5) 75 (6) 0.564 0.515
3. Closed containers and content identified 80 (8) 100 (10) 0.157 100 (8) 100 (8) 1 0.515
4. Flours and breadcrumbs properly kept 70 (7) 100 (10) 0.083 75 (6) 87.5 (7) 0.317 0.573
5. Use different kitchen tools 100 (10) 100 (10) 1 100 (10) 87.5 (7) 0.317 0.696
6. Special equipment for gluten-free food preparation 40 (4) 40 (4) 1 37.5 (3) 50 (4) 0.564 0.696
7. Gluten-free plates prepared before other food 70 (7) 20 (2) 0.059 87.5 (7) 50 (4) 0.083 0.573
8. Differential area within the kitchen for gluten-free
food 70 (7) 60 (6) 0.655 50 (4) 62.5 (5) 0.564 0.573

9. Cleaning before starting to work 100 (10) 100 (10) 1 100 (8) 100 (8) 1 1
10. Cleaning hands before preparation 100 (10) 100 (10) 1 100 (8) 100 (8) 1 1
11. Provision of a clean apron 60 (6) 90 (9) 0.083 37.5 (3) 87.5 (7) 0.046 0.515
12. Closed salt shakers and spice boxes, or a separate
teaspoon to pick up the salt 40 (4) 70 (7) 0.083 25 (2) 87.5 (7) 0.059 0.203

13. Not using kitchen cloths and wooden tools 40 (4) 60 (6) 0.157 25 (2) 87.5 (7) 0.025 0.146
14. Not reusing oil, cooking water, or broths 100 (10) 100 (10) 1 75 (6) 100 (8) 0.157 0.408
15. Identification of dishes with gluten-free food 70 (7) 40 (4) 0.257 62.5 (5) 62.5 (5) 1 0.515
16. Re-preparing gluten-free dishes if a potential
contamination occurs 100 (10) 100 (10) 1 100 (8) 100 (8) 1 1

17. Oil, vinegar, sauces, and baskets for exclusive use 10 (1) 50 (5) 0.046 25 (2) 75 (6) 0.046 0.762
18. Cleaning waiter’s hands before serving gluten-free
dishes 100 (10) 100 (10) 1 100 (8) 100 (8) 1 1

Average of all SMAP criteria (mean ± SD) 1 13.4 ± 1.78 14.0 ± 2.11 0.434 12.1 ± 2.23 14.2 ± 1.58 0.021 0.163

Bas: Baseline. 1 According to the criteria of the Catalan Parents Association for the Malabsorptive Syndrome
(SMAP, Sindrome Malabsortivo Asociación de Padres, (https://www.celiacscatalunya.org/ca/index.php), ac-
cessed on 17 November 2023). 2 p for inter-treatment. 3 Wilcoxon tests and Mann–Whitney tests for intra- and
inter-group comparisons, respectively. Student’s t-test for related and unrelated samples.
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Figure 2. Traffic light ratings for desserts. † p for intra-treatment comparisons. Green: the dish contains
<7.5% of the nutrient amounts classified as unhealthy by the European Guideline Daily Amount (GDA);
orange: the dish contains between 7.5 and 20% of them; red: the dish contains >20% of them, for a
healthy adult diet of 2000 Kcal. (A) Energy (%), (B) carbohydrates (%), and (C) sugar (%).

3.5. Nutrient Content

When assessing the nutrient content of the restaurants’ dishes, neither intra- nor
inter-treatment differences were observed for starters and main dishes (Supplementary
Table S2) with the exception of desserts. Figure 3 shows the nutrient content of desserts at
the beginning and the end of this study in the control and intervention groups. A decrease
was observed from the beginning to the end of this study in the intervention group for
energy (p = 0.045), carbohydrates (p = 0.033), and sugar (p = 0.023), with the decrease in
sodium values reaching borderline significance (p = 0.058). Despite considerable reductions
in proteins or total fat after the intervention period, no significant differences were observed.
No differences were observed in saturated fat or fiber values either. No inter-treatment
differences were observed.
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3.6. Gluten- and Allergen-Free Content of the Dishes and Vegetarian and Vegan Offers

The gluten-free and allergen contents and vegetarian and vegan adequacy at restau-
rants were also examined. Neither intra- nor inter-treatment changes were observed in any
variable for starters and main dishes (Supplementary Table S3). In desserts, however, the
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allergen-free content increased from the beginning to the end of this study in the interven-
tion group (from 0% to 50%, p = 0.040), with the increase being significant compared with
the changes in the control group (p = 0.027) (Figure 4).
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4. Discussion

In this study, and after a 12-month intervention, improvements similar to or higher
than 25% in four items of the AMed criteria in the intervention group were observed.
In the control group, there was an increase from baseline data in the offerings of dairy
desserts without added sugar (40%), with a decrease (40%) in the first course offerings as
vegetables and/or legumes. Improvements of ≥40% in several SMAP criteria, as well as
in the average of all SMAP criteria, were observed in the intervention group but not in
the control group. Additionally, in the intervention group, but not in the control group,
improvements in traffic light ratings, nutrients, and allergens were observed for desserts.
Between-group differences were observed in energy reduction and allergen-free parameters
in the intervention group desserts versus the control desserts. Thus, overall, the intervention
showed beneficial effects that improved the quality of the menus.

In the intervention group, the main increases for AMed criteria were observed in
relation to two items. The first item was “olive oil for dressing, and olive oil or high oleic
sunflower for cooking”. A large body of knowledge exists on the advantages of olive oil
consumption compared with other types of fats [31,32]. The improvement in this item has
particular relevance and impact on the global nutritional quality of food offered, given
that oils are involved in a large spectrum of common dishes such as salads or cooked
vegetables, as well as in ways to prepare food (i.e., cooking meat and fish). The second item
was “prioritize side dishes of vegetables and legumes”, in which an increasing trend was
observed in the intervention group with a significant decrease in the control group. The
prioritization of vegetable and legume side dishes implies a decrease in carbohydrate (i.e.,
white rice or pasta) consumption. The benefits of vegetable and legume consumption on
health have also been largely documented [33,34].

Concerning SMAP criteria, the item “place on the tables bottles of oil, vinegar, sauces
and baskets for exclusive use, or single-dose portions” significantly increased in both
groups. This item was one of the mandatory conditions established for the partial reopening
of restaurants in Spain in May 2020 after the COVID-19 pandemic lockdown [35]. Several
SMAP criteria related to protection against gluten contamination (“to provide a clean apron
when working with flours or products that may leave gluten traces on the clothes”; “do not
use kitchen cloths and wooden tools, which are materials that can retain traces of gluten”;
and “to dispose of closed saltshakers and spice boxes or use a teaspoon to pick up the
salt, as long as hands will be not placed inside”) improved in both groups but reached
significance only in the intervention group. Improvements in these items imply an active
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attitude toward avoiding gluten cross-contamination. Conversely, the “preparation of
gluten-free plates before the other food preparation” decreased in both groups. This may be
because it is time-consuming for the staff to accomplish this goal. It is important to remark
that all SMAP criteria must have a gluten-free seal of quality, and their unfulfillment in
restaurants could represent a huge problem for people with allergies when eating outside of
the home. For this reason, as referred to in [36], it is important not only to use visible visual
indicators but also to train staff about allergen awareness to avoid cross-contamination.

It is interesting that improvements in traffic light ratings, nutrients, and allergens
occurred only in desserts in the intervention group, without changes in starters or main
dishes. Despite having a small sample size, we were able to detect differences between
groups for dessert energy regarding traffic light and allergen-free parameters. Regarding
the traffic light ratings, there was an increase in green, a moderate decrease in orange, and
a decrease in red for both energy and carbohydrates in the intervention group. Concerning
sugar, however, the improvement in the intervention group was related to changes from red
to orange, without modifications toward the green. Desserts are among the top five sources
of fats and sugar [37]. Due to this, improvements in their nutritional value are noteworthy
because there are few healthy dessert options [38], and desserts are usually consumed more
outside of the home than at home [39]. In agreement with traffic light changes, changes
in nutrients followed the same decreasing pattern for energy, carbohydrates, and sugar,
but also for sodium. Improvements in meal energy represent one of the main goals for
health. An observational study of 27 major UK chain restaurants on the energy content
of their main meals showed it was excessive, not only in fast-food restaurants but also in
sit-down restaurants [40]. Reducing calories in meals is a task for restaurants to accomplish,
as giving consumers the option to choose, e.g., providing calorie information on the menu,
seems to be relatively ineffective [41]. This also applies to reductions in sodium, given that
consumers tend to underestimate its content in meals [42].

Strengths and Limitations
The present study has several strengths. First of all, this study’s design is robust

enough to increase the available high-quality information on the effectiveness of this type
of intervention. Additionally, focusing on the poor Mediterranean offerings on restaurant
menus and difficulties preparing dishes without food allergens or with controlled food
allergens is an original approach, considering the training of the restaurant staff and the
provision of tools. This helps to increase their autonomy in improving the nutritional
quality of the menu and food allergen detection, instead of teaching consumers about their
selection when they visit restaurants.

One particular limitation of this study must be highlighted to explain the moderate
success of the intervention and the timing of the intervention: from September 2019 to
March 2021, the COVID-19 pandemic was particularly prevalent in Spain [43], with severe
lockdown measures from March 2020 [44] to May 2020 [35]. During this time, restaurants
could only trade through home delivery or takeaway. From May 2020 to February 2022,
lockdown measures prompted restrictions both in the number of clients allowed in the
establishment and in the opening hours [35,45]. In comparison with other industries, the
restaurant industry has suffered the most significant sales and job losses since the COVID-
19 outbreak began [46]. This also can explain the high loss of follow-up in this study,
and the fact that the traffic light rating and nutrient improvements were only observed in
desserts, as this was the easiest and cheapest way to make healthy changes to the menu. As
a recently published article on the research impacts of COVID-19 points out, the COVID-19
pandemic placed a tremendous strain on sustaining the clinical research enterprise and will
also likely affect key study outcomes; these effects must be considered during data analysis
and interpretation [47]. The sample size reduction could have impaired the achievement of
statistical significance between groups. Improvements were observed particularly in the
intervention group despite a significantly low average number of recruited employees, with
this fact reinforcing the benefits of the intervention. Another limitation was the difficulty in
obtaining nutritional information about the dishes offered in restaurants. This is because,
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in the majority of cases, the restaurant staff did not have the recipes noted down in detail.
The close contact that researchers had throughout this study with restaurateurs and staff
personnel could explain the benefits obtained. Initiatives such as advertising campaigns,
managed by town halls or local governments, directed at restaurants to improve their
healthy offers are needed.

5. Conclusions

After a 12-month intervention, improvements were obtained in the intervention group
for some AMed and SMAP criteria, as well as in traffic light ratings, nutrients, and allergens
in desserts. The moderate rates of changes could be explained by the fact that this study
was conducted in the context of the most severe COVID-19 pandemic period in Spain. Our
results highlight the need for further interventions to enhance the nutritional quality and
safety of menus offered in Spanish restaurants.

Supplementary Materials: The following supporting information can be downloaded at: https:
//www.mdpi.com/article/10.3390/nu15234869/s1, Table S1: Traffic light ratings of the restaurants
for starters and main dishes in the control and intervention groups at the beginning and the end of
this study; Table S2: Nutrient content of the restaurants for starters and main dishes in the control and
intervention groups at the beginning and the end of this study; Table S3: Allergen content, vegetarian,
and vegan adequacy at restaurants throughout this study.
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