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Abstract
Background  The Mediterranean diet (MD) has been considered one of the healthiest dietary patterns, and an 
excellent model of sustainability. Higher Education food services present an excellent scenario to encourage students 
healthy eating habits and modulate food choices. The purpose of this work was to develop an index to evaluate MD 
compliance with cafeteria menus.

Methods  Three major axes were considered: MD key points, existing indexes on individual adherence to the MD 
and, existing indexes on menu assessment. The index includes four levels: (I) assesses the availability (IA), variety and 
frequency (IB) of food; (II) evaluates menu’s nutritional quality; (III) assesses the menu’s quality through information 
provided in the dishes’ technical specifications and (IV) allows a more detailed evaluation through on-site visits and 
documentation consultation. The components receive a score between − 2 and 3, according to the given answers. 
The final score may vary between − 33.5 and 41.5 points depending on the degree of compliance with the MD 
key points. The index was applied to 60 menus from different contexts using complete assessments of each menu, 
performed independently by 3 researchers, using the same pre-prepared Microsoft Excel® spreadsheet. Inter-rater 
reliability was assessed using Cohen’s Kappa and internal consistency with Cronbach’s alpha.

Results  Assessment for level I) returned a Cohen’s Kappa coefficient of 0.92 (p < 0.05) and a Cronbach’s alpha 
coefficient of 0.88. Dimension I is mostly influenced by subdimension IB (r = 0,97). The availability of non-starchy 
vegetables and fresh fruits has a stronger correlation with IA (availability of foods), and higher availability of fish, pulses 
and fruit has a strong positive correlation with IB (variety and frequency of foods).

Conclusion  Researchers believe that the index is a useful tool to assess compliance of menus to the MD and help 
identify the key points that need to be addressed and improved in cafeterias.
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Background
Numerous studies have identified the Mediterranean 
dietary pattern as a prudent one, as a synonym for a 
healthy diet, associated with longevity, number healthy 
years, and a reduced risk of developing chronic diseases 
[1–7]. It is also an excellent sustainability model since it 
has a low ecological footprint [8–11]. The Mediterranean 
diet (MD), first studied by Ancel Keys (1904–2004), is a 
food pattern characterised by high consumption of fresh, 
local, and seasonal foods, low in energy, and high con-
sumption of plant foods, namely vegetables, whole-grains 
cereals, pulses, nuts, and fruit, moderate consumption 
of fish and low-fat dairy products, low consumption of 
meat, with lean meat being privileged over red and pro-
cessed meats. MD is also characterised by prioritising 
the consumption of vegetable fats, such as olive oil, limit-
ing the consumption of saturated fats, and reducing the 
consumption of salt and added sugars. Moderate con-
sumption of wine, as a component of a meal, is also char-
acteristic [12–14].

Many indexes of adherence to the MD have been devel-
oped to understand how individuals’ practices align 
with this dietary pattern [15]. There is some lack of con-
sistency between the different indexes, due to lack of 
uniformity in the components (foods, food groups, or 
nutrients), quantities and number of foods portions, food 
groups evaluation scales, and contribution of each com-
ponent to the final score [16]. Nevertheless, the indexes 
have been used to assess the adherence to the MD and 
the overall quality of the diet, practically and quickly, by 
health professionals and political decision-makers [17].

Over the years, people have eaten out more and sev-
eral studies have shown that the food offered in restau-
rants impacts individual choices and food habits [18–20]. 
Despite the existence of some indexes [21–27], none of 
them assess menu compliance with the MD. Studies 
reinforce that food services (FS) are ideal for fostering 
healthy eating habits [28] and the FS menu is a tool that 
identifies appropriate food availability and plays a leading 
role in offering healthy choices that promote healthy eat-
ing habits. It may also be a useful tool in nutrition literacy 
and education [26, 29].

This research aims to develop and validate a tool to 
assess the degree of compliance of cafeteria menus with 
the key points of the MD. We intend to obtain an indica-
tor to characterise the menus resemblance with the MD, 
allowing for the identification of opportunities for pro-
moting healthy and sustainable eating patterns.

Methods
Development of the index
To create this index the authors considered three major 
axes:

1.	 MD key points.
2.	 Existing indexes on individual adherence to the MD.
3.	 Existing indexes on menu assessment.

An extensive literature review was conducted on three 
major axes. Many studies describe the key points of the 
MD. The various indexes for assessing adherence to the 
MD were reviewed and used as a reference for the con-
struction of the proposed tool, considering different 
components and their respective scores [30–38] (Supl. 
Table 1) and the indexes for menu assessment were com-
piled in Supl. Table 2.

MeDCIn index for evaluating compliance of menus with MD
After compiling information from the three axes 
researchers structured the index into 4 dimensions. The 
first dimension considers the MD key points, namely the 
consumption of local and seasonal foods, plant foods like 
vegetables, whole grains, pulses, fruit, nuts, seeds, herbs 
and spices, consumption of fish over meat and lean meat 
over red and processed meats, eggs as a good source of 
sustainable protein, olive oil as the preferred fat, pri-
oritising the consumption of monounsaturated fats and 
fibre, and reduced consumption of saturated fats, choles-
terol and free sugars. The presence of typical dishes from 
the MD was also considered, using characteristic cooking 
techniques, and ingredients such as olive oil, onion, gar-
lic, and tomato [12, 14, 39, 40]. The wine was not consid-
ered because it is not intended to be promoted in public 
food services and due to the conflicting outcomes of alco-
hol consumption [41–43], even though it is included in 
the Mediterranean dietary pattern in moderate quanti-
ties, and as a part of the meal [8]. Dairy products were 
not considered because in Portugal it is not usual to con-
sume these foods at lunchtime, and in Croatia are also a 
staple for breakfast and snacks, but not for lunch.

Although it is not usual to describe the type of fat used 
on menus, the authors considered it important to add 
this evaluation item, to influence the discrimination of 
the kind of fats used. Sweet desserts as sources of added 
sugars and saturated fats were also considered.

Dimension I items are divided into two parts, assessing 
availability (part A) and variety and frequency (part B) of 
foods/food groups. Dimension II assesses the nutritional 
quality of the menus based on their nutrient declaration. 
Dimension III assesses the food portions and culinary 
options (fats and seasoning) based on the information 
provided by the technical specifications of the dishes and 
Dimension IV allows for the on-site verification of some 
of the previous information and additional documenta-
tion related to the use of local food suppliers and avail-
able beverages, namely water and fruit juices. Lastly, the 
adequacy of the food portions served to the target popu-
lation is also a part of the index evaluation.
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The items that compose the index are meant to be eval-
uated considering a four-week cycle, one main meal per 
day, but this can be adapted according to each food ser-
vice specifications.

Table 1  Description and scores of dimension I of the MeDCIn
Dimension I - FOODS and VARIETY
IA – Foods
Item Score if YES Score if NO Non-ap-

plicable
A1 Availability of traditional Mediterranean dishes 1 -1 -
A2 Availability of vegetables soup 1 -1 -
A3 Availability of non-starchy vegetables (side dish or on dish) 1 -1 -
A4 Availability of seafood dishes 1 -1 -
A5 Availability of dishes with eggs as the main protein source 1 -1 -
A6 Availability of meat dishes 1 -1 -
A7 Availability of dishes containing pulses 1 -1 -
A8 Availability of fresh fruit as dessert 1 -1 -
A9 Availability of whole grains 1 -1 0
A10 Availability of nuts and seeds 1 -1 -
A11 Availability of olive oil (cooking and seasoning) 1 -1 0
A12 Use of seasonal products 1 -1 0
IB – Variety and Frequency
Item Score if YES Score if NO Score if 

Non-ap-
plicablea

B1 Stewed dishes with tomato and/or onion and/or garlic and/or leek at 
least 3 times a week

1 0 -

B2 Traditional soups of the MD
(vegetables soup, use of pulses in some soups) at least 3 or 4 times a 
week

1 0 -

B31 Non-starchy vegetables – more than 1 daily and not repeated in con-
secutive days different in at least 3 weekdays

2 Go to B32 -

B32 Non-starchy vegetables – more than 1 daily and not repeated on 
consecutive days

1 0 -

B4 Higher number of seafood dishes than meat dishes 2 -2 -
B5 Dishes with eggs as the main protein source at least once a week 1,5 -1,5 -
B61 Lean meat dishes in a higher number than red meat dishes 1 -1 -
B62 No use of processed meat 1 Go to B63 -
B63 Use of processed meat dishes no more than once a week 1 -1 -
B71 Pulses − 3 or more times a week 2 Go to B72 -
B72 Pulses − 1 to 2 times a week 1 -2 -
B81 Fresh fruit – Daily 3 Go to B82 -
B82 Fresh fruit – 3 to 4 times a week 1,5 Go to B83
B83 Fresh fruit – 1 to 2 times a week or less (no fruit) -1
B84 Sweet desserts no more than 3 times per month 1 Go to B85 -
B85 Sweet desserts no more than once a week 0,5 Go to B86
B86 Sweet desserts 2 to 3 times/week -0,5 Go to B87
B87 Sweet desserts more than 3 times/week -1,5
B9 Whole grains – 2 or more times a week 1 0 -
B10 Nuts and seeds - once or more a week 1 0 -
a – non-applicable may be considered for some items if information is not available

Table 2  Description and scores of dimension II of the MeDCIn
Dimension II - Nutrients Score if YES Score if NO
Ratio monounsaturated/saturated fat > 2 1 0
Cholesterol < 90 mg 1 -1
Fibre > 7,5 g 1 -1
Salt < 1,5 g 1 -1
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Dimension I – availability, variety and frequency of food/food 
groups
This first dimension includes 12 items for availability 
and 10 items for the variety and frequency of food /food 
groups based on the MD key points. For the availability 
of food or food groups (A), the index includes items cov-
ering the availability of traditional Mediterranean dishes 
and soups availability of non-starchy vegetables, seafood, 
egg and meat dishes, availability of pulses, availability of 
fresh fruit as dessert, whole grains, nuts and seeds, olive 
oil and seasonal products. Positive points are attributed 
to Mediterranean compliance on the menu, while non-
Mediterranean compliance is negatively scored. Each 
menu item is evaluated individually, and since part A, 
assesses only the availability of options, a positive point 
is attributed if the item is available and a negative point 
if not.

For the variety and frequency (B), a score, between − 2 
and 3, is attributed according to the degree of compli-
ance with each item. The score is attributed to each item 
according to the item’s importance in the MD. This part, 
scores higher points for more variety and frequency and 
fewer points for the opposite, namely, higher variety and 
frequency of non-starchy vegetables score 2 points while 
less variety and frequency scores one point. In the MD, 
fish is a preferred option over meat. Therefore, a higher 
number of seafood dishes scores two points, while the 
opposite penalizes two negative points. The same ratio-
nale occurs for lean meat dishes over red meat dishes 
with one positive point attributed if the menu has more 
lean meat over red meat while a negative point is attrib-
uted if not. Another important item of the MD is pulses, 
so a frequency of 3 times a week scores two points, 
a lower frequency of 1 or two times a week scores one 
point and, if not present at all a penalty of two points is 
attributed. MD supports the consumption of fresh fruit 
as dessert, so 3 points are attributed to the availability of 
fresh fruit daily, 1.5 points for 3 to 4 times a week, while 
a negative point is attributed if the fruit is not present or 
only available 1 to 2 times a week. Moreover, the high 

frequency of sweet desserts is penalized from − 0.5 to 
-1.5, while the lower frequency scores from 0.5 to 1.

In part A, three items allow for a non-applicable 
answer, meaning no points are attributed but also no 
penalty is applied. This is the case of the availability of 
whole grains and nuts on the menu since it is not usual 
for their inclusion in the description. Nevertheless, the 
authors consider it important to encourage the presence 
and reference of these foods on the menu. The descrip-
tion of dimension I of the index is represented in Table 1.

Dimension II - nutrients
The second dimension of the MeDCIn aims to evaluate 
the nutrient ratio of menus based on their nutritional 
declaration. Table  2 describes the second dimension of 
the index.

The authors considered 30% of the recommended daily 
value for monounsaturated and saturated fat, cholesterol, 
and fibre as adequate for main meals (lunch or dinner) 
[44, 45].

Dimension III – food portions and culinary options (technical 
specifications)
The third dimension evaluates food portion sizes and 
culinary options on the menus by considering the tech-
nical specifications of the dishes that make up the menu 
plan. This includes evaluating the presence of herbs, 
spices, and oilseeds in salads, as well as determining the 
appropriate quantities of each food group for the target 
population. The items and scores for dimension III are 
presented in Table 3.

Dimension IV – implementation and additional information 
(on-site verification)
The fourth dimension of this tool aims to evaluate the 
menu by confirming its implementation in the food ser-
vice unit and consulting additional documentation to 
verify compliance with the use of local food products. 
This dimension completes the assessment of the compli-
ance of the menu with MD.

The verification that food portions are adequate for the 
age groups should be done by weighing and averaging the 
food quantities for each food/food group from 3 dishes 
collected randomly from the self-service. Table  4 pres-
ents the description of dimension IV of the index.

Final scores
After evaluation of all components, a sum of each score 
is calculated. The final score can vary between − 33.5 and 
41.5 points depending on the degree of compliance with 
MD key points. The scoring system for the four dimen-
sions is as follows: the first-dimension scores from − 20.5 
to 27 points, the second-dimension scores from − 3 to 4 

Table 3  Description and scores of dimension III of the MeDCIn
Dimension III – Food portions and culinary 
options

Score if 
YES

Score 
if NO

Use of aromatic plants and spices 1 0
Use of nuts and seeds in salads 1 0
Food portions adequate to the age groupb

 0–25%
0 -2

26–50% 0 -1
51–75% 1 0
76–100% 2 0
b – Food portions should only consider the main meal proportion (30–35% 
[46]). The percentage referred for scoring is related to the percentage of dishes 
that comply with food portions



Page 5 of 12Silva et al. BMC Nutrition          (2024) 10:163 

points, the third-dimension scores from − 2 to 4 points, 
and the fourth one scores from − 8 to 6,5 points.

Data collection
The menus were collected in three countries (Croa-
tia, Portugal and Turkey)1 within different geographical 
regions (north, centre and south). Researchers retrieved 
60 menus from different cafeterias (schools, nursing 
homes, higher education cafeterias and companies). 
Menus were retrieved from direct contact with the caf-
eterias or online.

Validity and reliability
Supported by previous research on index development 
[24, 47], the authors conducted several types of analysis 
to validate the index – content validity, internal consis-
tency, and inter-rater reliability. As stated before, MeD-
CIn content validity was supported by an extensive 
literature review, to confirm that the index components 
reflect the key points, traditional foods, nutritional char-
acteristics, and sustainability aspects of the MD. The 
index was also evaluated by food service dietitians and 
experts in the field, who provided insights and contribu-
tions about the tool and its performance.

Inter-rater reliability was conducted by two complete 
assessments of each menu, performed independently by 
two researchers, using the same pre-prepared Microsoft 
Excel® spreadsheet with the index scores and calcula-
tions. The pilot assessment evaluated the first dimension 
of the tool. Each researcher received a brief explanation 
of the index using four menu examples and how to fill the 
spreadsheet. The researchers were given 60 menus from 
different food service units and countries that were inde-
pendently and completely analysed. The menus selected 
covered various target audiences and various types of 

1  Consortium from the Project MedDietMenus4Campus.

food units such as cafeterias from elementary to high 
education institutes, social services, and the private sec-
tor. The menus applied in university cafeterias were 
collected from food service institutions, websites, and 
physical locations.

Inter-rater reliability was assessed by a Cohen’s Kappa 
agreement above 0.75 [48] and, alpha-Cronbach coeffi-
cient values above 0.80 for internal consistency.

Data analysis
Data analysis was computed using Microsoft Excel ver-
sion 16 and R software version 4.3.1. Cohen’s Kappa and 
Cronbach’s alpha were used to assess inter-rater reli-
ability. Spearman correlation was used to evaluate the 
dimensions and item correlations of the developed index. 
Statistical significance was considered at p < 0.05.

Ethics
This study was approved by the ethics committee of the 
Faculty of Nutrition and Food Science of the University 
of Porto (126/2023/CEFCNAUP).

Results
MeDCIn applicability, internal consistency and inter-rater 
reliability
This index was designed to be used quickly and practi-
cally by nutritionists or other food service technicians 
and can be applied to all types of menus and for different 
age groups.

The tool has high internal consistency (alpha-Cronbach 
coefficient = 0,88) and high inter-rater reliability (Cohen’s 
Kappa agreement = 0,92).

Characterisation of the menus
60 menus, from different types of Food Service, 23% 
(n = 14) higher education cafeterias, 42% (n = 25) under-
graduate schools, 30% (n = 18) nursing homes and, 5% 
(n = 3) private companies, were evaluated with MeDCIn.

Figure  1 presents the characterisation of the pilot 
assessment, while Fig.  2 represents the correlations of 
subdimensions IA and IB with Dimension I and correla-
tions of each item with its subdimension.

Results showed that dimension I is more influenced 
by subdimension IB (r = 0,97). Specifically, about subdi-
mension IA, which evaluates the availability of food, the 
items that showed the strongest correlation with the tool 
are the availability of fresh fruit (r = 0,73), the availability 
of non-starchy vegetables (r = 0,59) and the availability 
of dishes with egg as the main protein source (r = 0,5). 
About subdimension IB, which evaluates the variety of 
foods offered, the items that showed the strongest corre-
lation with the tool are the offer of fresh fruit (r = 0,72), 
the use of processed meats (r = 0,52), the offer of sweet 

Table 4  Description and scores of dimension IV of the MeDCIn
Dimension IV - In loco checking /documentation Score if 

YES
Score 
if NO

Available food offer corresponds to menu plan 1 -1
Use of aromatic plants and spices 1 -1
Use of local food products 1 -1
Use of traditional MD sauces (tahini, vinaigrette, etc.) 1 -1
Use of seasonal food products 1 -1
Available drinks
water

1 -1

sodas, industrial juices -1 0
other alcoholic drinks -1 0
natural fruit juices 0,5 0
Food portions adequate to the age group (average 
weighing of the food components from 3 dishes col-
lected randomly from the self-service)c

1 -1

c - Food portions should only consider the main meal proportion (30–35% [46])
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deserts (r = 0,51) and, a higher offer of seafood dishes 
compared to meat dishes (r = 0,48).

Some of the criteria showed a low correlation with the 
tool but the research team decided to maintain all the cri-
teria to fulfil all the MD key points previously mentioned.

Discussion
MeDCIn was developed and validated as an objective 
tool for assessing the degree of compliance of cafete-
ria menus with the key points of the MD. According to 
the results, the MeDCIn total score has a high internal 
consistency, evidenced by a Cronbach’s alpha coefficient 
of 0.88 (> 0.80), indicating that the items consistently 

measure what they are intended to measure [49, 50]. The 
high inter-rater reliability, evidenced by a Cohen’s Kappa 
of 0,92 (> 0,75), indicates that the MeDCIn is consistent 
and reliable, with a high level of agreement between 
researchers [51]. The results of internal consistency and 
inter-rater reliability are high, demonstrating that the 
MeDCIn has reproducibility, which proves its potential 
to be used by different users to assess the degree of com-
pliance of menus with the key points of the MD.

The menus showed low agreement with the MD, with 
a wide range of results, ranging from − 7 to 13.5 with an 
average of 4.65 ± 4.2. These findings are in line with other 
studies which have reported that university students 

Fig. 1  Boxplots representing results for Dimension I (Foods) and subdimensions IA (availability) and IB (variety and frequency)
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have a low intake of healthy foods such as vegetables, 
fruit, pulses, whole grains and dairy products, and a high 
intake of foods high in fat, sugar, and salt [52] and low 
adherence to the MD [53].

The subdimension IA - food availability, varied 
between 1.0 and 7.0 with an average of 4.87 ± 1.2, indicat-
ing a moderate availability of foods characteristic of the 
MD. The item that showed the strongest correlation with 
the final score is the availability of fresh fruit (r = 0,735). 
In most indices assessing adherence to the MD, fruit is an 
important component, as it is the desired dessert in the 
MD, emphasising its importance in the diet [32–37, 54–
57]. To promote fruit, 3 points are attributed if the fruit is 
present daily, -1,5 points if the fruit is present 3 to 4 times 
a week, and a penalty of − 1,5 points if 1 to 2 times a week 
or less (not present). The offer of fresh fruit is one of the 
factors that most influence the final score of the MeDCIn 
index. In the subdimension IB - variety and frequency of 
food offered, fruit showed the strongest correlation with 
the final score (r = 0,723). Although the presence of fruit 
is important, its variety and seasonality are also relevant 
[58]. To improve this tool, it would be important to inte-
grate a new item that considers the varieties of fruit avail-
able. This addition aims to promote more diversity but 
must be considered carefully not to compromise season-
ality in menus.

In subdimension IA, the availability of non-starchy 
vegetables (r = 0.597) is another item that has impact 
on subdimension IA score. Vegetables are an important 
part of a sustainable, healthy lifestyle [58] and an impor-
tant component of the MD [12]. They are mentioned in 
most of the studies that assess adherence to the MD and 
constitute its pilar [30, 32–38, 54–57, 59, 60]. Therefore, 
if more than 1 non-starchy vegetables are present daily 
and not repeated on consecutive days in at least 3 week-
days, the menu is scored with 1 point, while if more than 

1 non-starchy vegetable is present daily and not repeated 
on consecutive days 2 points are attributed to the menu, 
to emphasise their importance and variety.

The availability of dishes with eggs as the main protein 
source also positively influences the subdimension IA of 
this tool (r = 0,495). In Portugal, results from the National 
Survey on Food and Physical Activity 2015–2016, reveal 
that eggs have a small contribution to the diet [61]. In 
Croatia, 78% of adults report consumption of eggs and 
with a mean intake of 24.9 g/day (one egg approximately 
weighs 63 g [62]. Data on egg consumption in 2021 shows 
that Portugal had a higher egg consumption (10.83  kg/
capita) than the global average (10.34 kg/capita), but was 
still far below the European average (13.89), while Tur-
key and Croatia had an even lower consumption than 
the global average (9.78 and 8.60) [63] eggs are tradition-
ally regarded as supreme protein source, however, with 
a major drawback of having a high cholesterol content, 
however, there occurred a paradigm shift regarding the 
atherogenic potential of dietary cholesterol, and eggs are 
gaining in popularity among consumers because they 
provide choline, vitamin D, lutein and zeaxanthin, etc. 
Although they are an important part of the MD, they are 
only mentioned in some studies assessing adherence to 
the MD [54–57]. These dishes are typically underrepre-
sented in menus and should be more often considered to 
promote healthy and sustainable diets [58, 64].

In sub-dimension IA, the availability of whole grains 
and olive oil (for cooking and seasoning) and the use of 
seasonal products are difficult to assess in the menus. 
Nevertheless, the authors considered it relevant to have 
these items in the tool, to promote its use in meal prepa-
ration and its disclosure for consumers in menus. Fur-
thermore, whole grain products are included in some 
of the indices of MD adherence [33, 37, 38, 55, 57, 60], 
and olive oil is mentioned in all of them [8, 31, 33–38, 54, 

Fig. 2  Dimension and items correlations
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55, 57, 60]. In MeDCIn whole grains, nuts, and seeds are 
positively scored with one point if present respectively, 2 
or more times a week and once or more a week to pro-
mote the availability of these products in the menus. 
Seasonal products and Mediterranean dishes and soups 
aren’t included in these individual MD adherence tools 
[34], but as a tool to evaluate menus, authors believe rel-
evant to include this information.

The sub-dimention IB - variety and frequency of foods 
offered, varied between − 8.0 and 6.5, with an average of 
0.22 ± 3.4, indicating a limited variety, low frequency of 
key food groups and high-frequency of food groups that 
should be limited, which is the factor that most influ-
ences the dimension I of the MeDCin (r = 0.97). In this 
sub-dimension IB, apart from fruit (already mentioned), 
the use of processed meats is the item that showed the 
strongest correlation with the score (r = 0,516). Accord-
ing to the IAN-AF 15/16, the consumption of processed 
meats by the Portuguese population is significant, reveal-
ing that 56% of Portuguese regularly consume pro-
cessed meats [61] and, in Europe, the average processed 
meat consumption exceeds the recommendations [58]. 
Although it is part of some typical MD dishes, it must 
be consumed sparingly due to its association with vari-
ous health problems, including cardiovascular disease 
and cancer, and its impact on planetary health [58]. Some 
indicators measuring adherence to MD also include this 
item to assess the impact of the diet but as a less favour-
able component [38, 54, 57, 60]. The MeDCIn scores pos-
itively with 1 point for the non-use of processed meats 
and 0.5 if they are used no more than once a week, while 
a negative point is attributed if processed meats are used 
more than once a week. This score aims to raise aware-
ness of the importance of reducing the consumption of 
these foods, promoting the MD, and contributing to 
dietary changes towards a healthy diet from sustainable 
food systems [12, 58, 65].

Also, the offer of sweet desserts showed a moder-
ate correlation with the score (r = 0,513). Like processed 
meat, average sugar intake in Europe exceeds recommen-
dations and its consumption has a negative impact on 
health [58] and, is not recommended in MD. It is there-
fore important to moderate its availability [12, 58, 65]. 
Some indicators of adherence to the MD also include 
sugar, but as an undesirable component of the diet [35, 
38, 54–57, 66]. In MeDCIn, sweet desserts are part of the 
menu no more than 3 times per month they are scored 
with 1 point and, score 0.5 if present no more than once 
a week. However, the more frequently they are available 
on the menu, the higher the negative points attributed 
(-0.5 for 2 to 3 times a week; -1.5 for more than 3 times 
a week).

Another item that showed a relevant correlation 
with the score is the offer of seafood dishes in higher 

proportion than the meat dishes (r = 0,481). Seafood con-
sumption is associated with a lower risk of cardiovascu-
lar disease [67], although, meat consumption is higher 
than seafood consumption [58, 61]. Fish consumption 
varies significantly across different Mediterranean coun-
tries. Portuguese diet includes a wide variety of fish and 
seafood with a national average consumption of around 
59  kg. In Croatia, fish consumption is also significant, 
accounting for approximately 20.1  kg per capita per 
year. In contrast, Turkey’s diet has the lowest consump-
tion with an average of 6.2 kg per capita per year [68, 69]. 
According to the MD key points, seafood consumption 
should be encouraged [12]. All MD adherence indices 
include seafood, although they differ in measurement 
scale and contribution to the final score [30–38, 54–57, 
59, 60, 66]. In MeDCIn, a higher proportion of seafood 
dishes is scored with 2 points, and − 2 if this item is not 
fulfilled.

Pulses and other items showed a low correlation with 
the final score, probably because all menus scored poorly 
on these items. Pulses have a low footprint and are an 
important part of a healthy and sustainable diet and, are 
one of the key food groups in MD, considered one the 
most important foods as an alternative protein source 
[58, 70], included in most MD adherence indices [32, 34, 
35] and some menu evaluation tools [25]. In the future, 
if pulses become more available on menus, the MeD-
CIn could integrate the varieties of pulses, to promote 
diversity.

The dispersion of the results shows the diversity of the 
food offered in the different menus analysed. The results 
also indicate a low degree of compliance between the 
menus evaluated and the MD, suggesting opportunities 
for improvement in the menus, especially in the variety 
and frequency of foods.

The menu served in food service institutions is one 
of the tools that plays a vital role in the development 
of healthy eating habits and is a valuable instrument 
for nutrition education [26, 71–74]. Vegetables, whole 
grains, pulses, fruits, nuts and seeds are the basis of the 
MD. These are also the food items that are less prevailed 
in the analysed menus, which makes this analysis a valu-
able tool to evaluate the quality of the food offer and 
identify opportunities to intervene. The validated menu 
assessment tool for food services is critical for imple-
menting menus that offer healthier and more sustainable 
options, contributing to promoting dietary intakes that 
are adequate, healthy and, sustainable [23, 75].

The MeDCIn tool is relevant because although several 
indices assess individual adherence to DM, few are dedi-
cated to evaluating menus [21–26, 47]. From these tools, 
only the KIMEHS assesses menus in the context of MD, 
but for children [25]. Comparing MeDCIn with other 
tools, the authors consider it as a broader tool that allows 
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a detailed and practical assessment of menus, facilitat-
ing the identification of opportunities to promote healthy 
and sustainable eating patterns. Nutrition Environment 
Measures Study in Restaurants (NEMS-R) has a more 
general scope than MeDCIn. It focuses on the restau-
rant environment and has no specific link to a particular 
dietary pattern in food service. The NEMS-R includes a 
detailed qualitative assessment of the food environment 
and the availability of nutritional information and food 
promotions. It assesses items such as the availability of 
healthy main dishes, salads, and drinks, and the pres-
ence of barriers and facilitators to healthy eating [24]. 
The Full Restaurant Evaluation Supporting a Healthy 
(FRESH) is broader in scope and, assesses not only the 
menu but also the environmental support measures such 
as signage, labelling and portion sizes. This tool consid-
ers variables in menu choices (i.e. lean meats, vegetarian 
options, fruits, vegetables, salad bar, grains and cereals, 
side dishes, fried foods, beverages, desserts and, condi-
ments) [76].

As part of the MD key points and, in addition to their 
positive nutritional properties, aromatic plants and spices 
can contribute to reduce the amount of salt used in cook-
ing, adding flavour and aroma not only to salads but also 
to dishes [12], which is why in MeDCIn their use scores 1 
point to promote their use and information in the menu.

The AVACARD, another menu evaluation index, uses a 
comprehensive approach to assess the quality of menus, 
considering both quantitative (energy and nutrients) and 
qualitative (diversity and sustainability) aspects based on 
the quality, quantity, harmony, adequacy, and sustainabil-
ity/food culture [23]. The AVACARD tool adopts a food 
guide for the Brazilian population, which means that it 
requires constant update with the latest dietary guide-
lines and recommendations to ensure its relevance and 
accuracy [23]. Taking this into account, the MeDCIn tool 
is more versatile and more widely applicable, not only 
from a cultural point of view but also in different Medi-
terranean cultures and countries or others that adopt or 
wish to promote the MD.

The Menu Assessment Scoring Tool (MAST) assesses 
the nutritional quality of a wide range of food services 
outlet menus based on dietary risk. It can therefore be 
used as a screening tool for risk but, does not provide 
a detailed and accurate assessment of each menu item 
like MeDCIn. The MAST tool classifies six categories 
of foods (vegetables, fruit, grains, meat and alterna-
tives, dairy and alternatives, and beverages and miscel-
laneous) on the menu as nutritious or nutritionally poor 
according to the Australian Food and Nutrition Recom-
mendations, requiring constant adjustment [77]. In com-
parison, MeDCIn is a more specific tool for assessing 
menu quality, focusing more on nutritional, cultural, and 

sustainability aspects, in line with the Sustainable Devel-
opment Goals (SDG).

MeDCIn gives a quantitative assessment of menu qual-
ity, taking into account the availability of typical DM 
dishes, the variety of foods offered, the nutritional qual-
ity in terms of specific nutrients, and the adequacy of 
portions. This is done through a combination of menu 
assessment, documentary assessment, on-site verifica-
tion, and consulting the technical specifications of the 
dishes. Both share a concern with promotion of healthy 
food choices, but MeDCIn stands out for its specific 
focus on the MD key points, filling an important gap in 
the assessment of menu quality in food services.

While developing and testing the MeDCIn, researchers 
discussed different inputs from the team members and 
new ideas emerged to improve the tool, namely the inclu-
sion of variety of fruits and pulses. Also, it would be wise 
to incorporate criteria for assessing the presence of pro-
cessed foods beyond just processed meat. Menu options 
such as nuggets, fish fingers, breaded items and/or pre-
prepared meals, that contain high amounts of saturated 
fat, salt, and sugar, are food options that move away from 
the MD key points.

Another relevant consideration is the diversity of Med-
iterranean countries and the wide variety of dishes that 
may be part of this food pattern [78], while also consider-
ing countries and gastronomy that are not typically Med-
iterranean but may follow some of the same principles. 
To comply with all this diversity the index could be spe-
cifically adapted and used to evaluate menus promoting a 
broader picture of the food offered in cafeterias.

Given that this tool represents a new approach to the 
evaluation of menus within the food service, it´s impor-
tant to acknowledge that there may be challenges in com-
paring the results obtained with those reported in the 
literature, as this remains an understudied topic. This 
tool is an innovative effort to evolve the understanding 
and application of dietary assessment tools within food 
service settings, highlighting both its potential and the 
need for continued investigation and improvement.

Conclusion
This study aimed to develop and validate a tool for the 
evaluation of food service menus according to the MD 
key points. The results of internal consistency and inter-
rater reliability were considered relevant to the validity 
of the instrument, providing evidence of validation. This 
index is a high-quality and valid tool that can be used by 
nutritionists and other professionals, to optimise the pro-
cess of menu design and to improve existing menus. The 
MeDCIn is a simple, practical, easy-to-understand and 
quick-to-use tool. This tool can be used in different types 
of food services such as schools, nursing homes, higher 
education cafeterias and companies.
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This tool makes it possible to understand the food 
offered and raise awareness of how to improve the food 
and nutritional profile of menus and meals, within the 
framework of the MD key points and in line with sustain-
ability and sustainable development goals.
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