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Abstract: High adherence to a Mediterranean diet (MD) is favourable for its sustainability and
beneficial effects on health. The available questionnaires, according to the MD dietary pattern,
include the assessment of moderate alcohol consumption; but some groups, such as young adults
and pre-conceptional and pregnant women, are not allowed to consume it. The aim of this study
was to validate a new short questionnaire (MedQ-Sus) excluding alcohol consumption, to measure
the adherence to the MD and to evaluate the nutritional adherence to a sustainable diet. The
Harvard validated questionnaire was used for the validation study. A total of 316 subjects (20
to 70 YOA) completed both questionnaires. A high Spearman correlation coefficient (rho = 0.69;
p < 0.01) was found between the MedQ-Sus and Harvard scores; a statistically significant positive
correlation was found for all eight food groups. The MedQ-Sus had a significant discriminative
capacity between adherence and non-adherence to the MD (optimal cut-off point = 9.5, sensitivity
0.86, specificity = 0.65). A very high nutritional adherence to a sustainable diet was found in the
subjects for olive oil (97%), dairy food (90%), fresh vegetables (89%), fish and fish products (73),
fresh fruit (56%), and cereals and cereals products (42%). A very low adherence was found for
legumes (22%) and meat and meat products (9%). The results showed MedQ-Sus is a valid and quick
assessment instrument for the evaluation of the adherence to the MD in all population groups, and
could also be useful to evaluate the nutritional sustainability of the diet.
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1. Introduction

The Mediterranean diet (MD) is acknowledged worldwide to be among the best
healthy dietary patterns; numerous researchers have demonstrated its beneficial effects for
the prevention of many non-communicable diseases, such as diabetes, obesity, cancer and
cardiovascular diseases [1-6]. Other scientific evidence has emerged about its role in the
decrease of low-grade inflammation, and in improving healthy aging and longevity [7-9].
The MD’s preventive role is linked to Adverse Reproductive Outcome risk reduction (e.g.,
Neural Tube Defects and prematurity); following the MD during the pre-conceptional
period and pregnancy is associated with positive outcomes for both maternal and offspring
health [10-14]. Moreover, the MD is considered by many authors as an example of a
sustainable diet, as its dietary pattern is based on a large consumption of vegetables, with a
low environmental impact [15-17]. Seasonality, biodiversity and social interaction are its
founding elements, enabling it to ensure land protection, heritage and the development of
traditional activities [18-20], as the pattern of a sustainable diet points out [21].

Due to the pivotal beneficial effects of the MD on human health, over the past years
many studies have set up questionnaires for the evaluation of the adherence to the MD in
epidemiological studies [22-27]. It emerged from the systematic review of Zaragoza [27] that
few questionnaires [28-30] suited the “quality criteria” suggested by some authors [31-34], e.g.,
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the validity and a lack of data regarding reliability and transcultural adaption (i.e., translation
and back translation). Furthermore, the majority of them are time consuming given the number
of questions, and not useful for clinical and epidemiological studies in which the use of a much
longer questionnaire is not viable.

More recently, some authors validated shorter questionnaires to measure the adherence
to the MD, which used very few questions, were less time consuming, and were very
useful for clinical practice and/or surveys when time was of the essence [35-38]. These
questionnaires allowed a keen control of compliance in intervention studies, and some of
them were tailored for specific population groups, e.g., children, the elderly, cardiovascular
patients and pregnant women [39-43].

According to the standard MD dietary pattern [18,44,45], all questionnaires take into
account alcohol consumption, giving the highest score for the consumption of 1-2 alcohol
units per day/per person (both for men and women) [36,37], > 0 > 1 alcohol units per day
(women) and 1-2 alcohol units per day (men) [38], or for a consumption of >7 alcohol units
per week [35,41].

However, in the last ten years, strong evidence has emerged showing how alcohol
(even in moderate amount) is an increased risk factor for some cancers, such as breast
cancer, mouth, pharynx, oesophageal and colon rectal cancer, with the exception of kidney
cancer, where up to 30 g per day of alcoholic drinks seems to have a protective role [46].
Exposure to alcohol is one of the major risk factors for the Global Burden of Disease [47-49],
and unfortunately its consumption is increasing worldwide [50], even among the youngest
part of the population—children, adolescents, and young adults [51,52]—with extremely
dangerous outcomes mainly on brain development [53,54]. Furthermore, alcohol intake
during pregnancy causes foetal alcohol syndrome (FAS) [55,56] with a broad range of
conditions, such as neurodevelopmental problems and psychosocial consequences [57,58],
and other adverse effects such as an increased risk of miscarriage and prematurity [59,60].

For all these reasons, the majority of dietary recommendations advise adults of legal
drinking age to limit alcohol or drink in moderation (usually to two drinks or less in a day
for men and one drink or less in a day for women), and pregnant women, children and
adolescents to abstain from alcohol [61-64].

On the basis of all the above, the present study aimed first to validate a new short
questionnaire for the evaluation of the MD, without taking into account alcohol consump-
tion, for all adult population groups (young adults 18 to 21 years old, and pre-conceptional
and pregnant women included), comparing it with a semi-quantitative questionnaire [65].
Furthermore, the same questionnaire was considered for diet sustainability evaluation
according to the food pattern suggested by Willet et al. [21].

2. Materials and Methods
2.1. Study Population

For the validation study, nutritionists of the National Health Service of 11 Italian
regions (Piedmont, Lombardy, Tuscany, Latium, Umbria, Abruzzi, Basilicata, Campania,
Apulia, Sardinia and Sicily) invited 500 consecutive healthy subjects from 20 to 74 years of
age, between March 2016 and January 2019, to participate in this study in the framework
of a partnership with our research centre. The interested subjects were given an informed
consent form and the two questionnaires (MedQ-Sus questionnaire and an Italian version
of Harvard [65]), with instructions to report their last month’s usual diet. The institu-
tional review boards of the participating institutions approved the study protocol. Each
participant was informed about the study and agreed to participate in the data collection
and analysis for research purposes alone. Participants” personal data were anonymous
to keep and protect confidentiality. This study was in agreement with the Declaration of
Helsinki [66], and national and international regulations.
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2.2. MedQ-Sus Questionnaire

On the basis of the questionnaire for the evaluation of the adherence to the MD [36],
we elaborated a new short questionnaire—the MedQ-Sus questionnaire—without taking
into account alcohol consumption for all adult population groups, including young adults
(from 18 to 21 years old), pre-conceptional and pregnant women. We decided not to assign
any score to alcohol consumption, as it would compromise the results of the adherence
total score. This choice allowed us to also use this questionnaire for the evaluation of
nutritional sustainability, as alcohol consumption is not contemplated in the food pattern of
a sustainable diet [21]. Other small modifications to Sofi’s questionnaire [36] were made on
the different kinds of foods and portions. We addressed some food groups in a more precise
way (“fresh fruit” instead of “fruit” alone, etc.) and assigned different quantities for oil
consumption, to also use this questionnaire for the evaluation of nutritional sustainability
(Table 1).

Table 1. Questionnaire for the evaluation of the adherence to the Mediterranean diet in adult
population groups.

How Many Portions of These Food Groups Did You Have Last Month?

Cereals & cereal products (including <1 portion/day 1-1.5 portion/day >1.5 portion/day

whole, sweets excluded)

130 g

Legumes <1 portion/week 1-2 portion/week >2 portion/week

0g

Fresh vegetables <1 portion/day 1-2.5 portion/day >2.5 portion/day

100 g

Fresh fruit <1 portion/day 1-2 portion/day >2 portion/day

150 g

Dairy products <1 portion/day 1-1.5 portion/day >1.5 portion/day

180 ¢g

Fish & fish products (except shellfish and <1 portion/week 1-2.5 portion/week >2.5 portion/week

crustaceans)

100 g

Meat & meat products <1 portion/day 1-1.5 portion/day >1.5 portion/day

80¢g

Olive oil Occasional Consumption Regular Consumption Frequent Consumption
(<5 spoons/day) (about 4-5 spoons/day) (>4 spoons/day)

Our new questionnaire included 19 questions divided into 2 sections: (1) Sociodemo-
graphic and anthropometric characteristics of subjects (Appendix A). (2) Eight questions
on Eight food groups’ consumption: cereals and cereal products, legumes, fresh vegetables,
fresh fruit, dairy products, fish and fish products, meat and meat products, and olive oil
(Table 1).

In order to evaluate the adherence to the MD, each food group was assigned a quantita-
tive score (from O to 2), as showed in Table 2, according to the characteristics of the MD [67]
and similar to Sofi [36]. The total MD score ranges from 0 (no adherence) to 16 (high
adherence) and is divided into three classes on the basis of tertiles of score distribution: low
adherence = 0.0 to 9.0, medium adherence = 9.1 to 11.0 and high adherence = 11.1 to 16.0
(Table 2).
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Table 2. Mediterranean diet score.

Cereals & cereal products

(including whole, sweets excluded) 0

Legumes
Fresh vegetables
Fresh fruits

Dairy products

Fish and fish products (except
shellfish and crustaceans)

Meat and meat products

Olive oil

<1 portion/day 1-1.5 portion/day >1.5 portion/day

<1 portion/week 1—2 portion/week i2 portion/week

31 portion/day 1—2.5 portion/day i2.5 portion/day

21 portion/day 1—2 portion/day iZ portion/day

(<)1 portion/day 1—1.5 portion/day il .5 portion/day

il portion/week 1—2.5 portion/week 22.5 portion/week

(<)1 portion/day 1—1.5 portion/day i1,5 portion/day
2Occasional Consumption }?egular Consumption grequent Consumption
(<5 spoons/day) (about 4-5 spoons/day) (>4 spoons/day)

0 2 1

Mediterranean total score: low adherence = 0 to 9.0; medium adherence = 9.1 to 11.0; high adherence = 11.1 to 16.0.

2.3. Adherence to The Sustainable Diet

The MedQ-Sus questionnaire was also used to evaluate the adherence to the sustain-
able healthy diet food pattern. We set up a score for each food group with a dummy
variable according to the portion reported in the document of the Eat Lancet Commis-
sion [21]: 1 = adherent to the level of food; 0 = not adherent to the level of food (Table 3).
The voice “olive o0il consumption” of MedQ-Sus was compared with the voice “unsaturated

fat” [21].

Table 3. Sustainable diet score.

Cereals & cereal products

<1 portion/day

(including whole, sweets excluded) 0

1-1.5 portion/day
0

>1.5 portion/day
1

<1 portion/week

1-2 portion/week

>2 portion/week

Legumes 0 0 1
Fresh vegetables 31 portion/day }—2.5 portion/day 1>2.5 portion/day
Fresh fruits gl portion/day }—2 portion/day (>)2 portion/day
Dairy products (<)1 portion/day 1—1‘5 portion/day ;1.5 portion/day
Fish and fish products (except <1 portion/week 1-2.5 portion/week >2.5 portion/week
shellfish and crustaceans) 0 1 1
Meat and meat products 1<1 portion/day 8—1.5 portion/day (>)1.5 portion/day
Occasional Consumption Regular Consumption Frequent Consumption
Olive oil (<5 spoons/day) (about 4-5 spoons/day) (>4 spoons/day)
0 1 0

Sustainable total score: low adherence = 0.0 to 3.0; medium adherence = 3.1 to 4.0; high adherence = 4.1 to 8.0.

The total sustainable diet score (SUS) ranges from 0 (no adherence) to 8 (high adher-

ence) and was divided into three classes on the basis of tertiles of score distribution: low
adherence = from 0.0 to 3.0, medium adherence = from 3.1 to 4.0, high adherence = from 4.1
to 8.0 (Table 3).
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2.4. Harvard Questionnaire

To validate MedQ-Sus, the Harvard semi-quantitative food frequency questionnaire
(FFQ) [65] was used with minor modification. The comparison between the MedQ-Sus
questionnaire and the Harvard one was possible due to some arrangements that allowed us to
group up the Harvard semi-quantitative data, and then compare them with our questionnaire.

For each food of the Harvard questionnaire, a consumption quantity has been set up
based on the consumption frequency, and for some foods (i.e., fruit and vegetables) on
the basis of seasonality as well. A total of 108 items concerning generally eaten food were
categorized into 8 food classes: fresh fruit, fresh vegetables, legumes, cereals and cereal
products, fish and fish products, meat and meat products, dairy products, and olive oil,
and then the amounts consumed for each food were added. The amounts/frequency were
then compared with the MedQ-Sus ones. Finally, a transcultural adaption (translation, back
translation) of this questionnaire was carried out.

2.5. Statistical Analysis

Continuous variables were expressed as median and range (minimum and maximum),
and categorical variables as percentages. The validity of the MedQ-Sus questionnaire
was assessed by measuring the degree of association between the scores of the MedQ-Sus
questionnaire and the Harvard questionnaire, [55] using the Spearman non-parametric
correlation. The greater the value of the correlation coefficient rho, the bigger the corre-
spondence between the two questionnaires.

The population adherence to the MD was assessed, turning the MedQ-Sus scores into
a dichotomous variable (0 = no, 1 = yes) and identifying a threshold value for individuals
following or not following this diet. In accordance with previous research [68,69], a
cut-off point was established considering the upper tertile of a reference distribution of
a validated questionnaire. Therefore, using the score’s distribution from the Harvard
questionnaire, the cut-off was set at 12. The discrimination performance was assessed by
the Receiving Operating Characteristic (ROC) curve, i.e., the plot of sensitivity (true positive
rate) versus 1-specificty (false positive rate). A test with high discrimination performance
shows a ROC curve approaching the upper left corner of the plot. The optimal cut-off
between sensitivity and specificity for the MedQ-Sus was calculated using the Youden
index, whereas diagnostic accuracy was measured by the area under the curve (AUC). The
AUC ranges between 0.5 (no discrimination) and 1 (perfect discrimination). A test shows
discriminant power if the 95 % confidence interval values of AUC are greater than 0.50.

Logistic regression was used to describe the relationship between the target variable
and several covariates (age, sex, BMI), and highlighted the influence of these three pa-
rameters on the adherence to the Mediterranean diet on the basis of previously described
cut-offs. Odds ratios (OR) and 95 % confidence intervals were estimated for all logistic
models. The p-values lesser than 0.05 were considered statistically significant.

All statistical analyses were performed by using SPSS statistical software (SPSS,
Chicago, IL, USA).

3. Results

One hundred and eighty-four subjects (37% of the sample) invited to participate
in the study declined their participation or returned incomplete questionnaires, and
were excluded. Complete answers to our questionnaire were available for the remain-
ing 316 individuals (participation rates 63.0%). Several characteristics of the participants
(79% females and 21% males) are reported in Table 4.
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Table 4. Characteristics of the study participants (n = 316).

Characteristics Value

Age (median, range) 28 (20-74)
Sex

Male (%) 21

Female (%) 79
Education (years)

5 (%) 4

8 (%) 13

13 (%) 23

16 (%) 38

18 (%) 19

>18 (%) 3
Weight (kg) (median, range) 61 (40-140)
Height (m) (median, range) 1.65 (1.50-1.93)
Body mass index (kg/ m?) (median, range) 22.6 (13.1-50.8)
Body mass index

Low weight (%) 7

Normal weight (%) 62

Overweight (%) 18

Obesity (%) 13
Smoking habits

Yes (%) 59

No (%) 41
Physical activity

Yes (%) 59

No (%) 41

The participants were, on average, young adults (median = 28), with ages between
20 and 74 years. The subjects were highly educated: 60% of respondents had at least a
university degree, and 17% had a lower-education degree. Body Mass Index ranged from
13.1 to 50.8 kg/ m?2: 62% of the participants were of normal weight, 18% were overweight,
13% were obese and 7% were underweight. Finally, 59% of the subjects declared to do
physical activity and to be smokers.

The correlation between the consumption frequencies for all foods of the Harvard
semi-quantitative questionnaire, and the consumption of the corresponding foods from
the MedQ-Sus questionnaire, are shown in Figure 1. A good accordance—as coefficients
of Spearman (rho = 0.69; p < 0.01)—between the two questionnaires was found. The good
agreement between the MedQ-Sus and the reference questionnaire indicated the validity of
the new method proposed through the MedQ-Sus to measure the adherence to the MD.
Moreover, correlation analyses among specific food categories were conducted.

High coefficients of Spearman correlation were found for fresh fruit (rho = 0.64;
p <0.01), legumes (tho = 0.70; p < 0.01), fish and fish products (tho = 0.57; p < 0.01), meat
and meat products (tho = 0.58; p < 0.01), dairy products (rho = 0.74; p < 0.01) and olive oil
(rho =0.99; p < 0.01). A discrete correlation was evaluated for fresh vegetables (rho = 0.45;
p <0.01), and a low one for cereals and cereal products (rtho = 0.14; p < 0.05).
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Figure 1. Spearman non-parametric correlation test between total score of Harvard and MedQ-
Sus questionnaires.

The ROC analysis indicated good discriminative power of the MedQ-Sus questionnaire.
The area under the ROC curve is a useful measure to summarize the ROC curve, with a
value of AUC = 0.837 and a 95% confidence interval equal to 0.794-0.880 (Figure 2). Being
that the AUC value was close to 1, the MedQ-5Sus showed good ability to discriminate
subjects adhering or not adhering to the MD.

1.0

Sensibility

AUC = 0.837
95 % ClI: 0.794-0.880

0.27 p-value < 0.001
0.0+ T T T T
0.0 0.2 04 06 08 1.0

1 - Specificity

Figure 2. The Receiving Operating Characteristic (ROC) curve for MedQ-Sus questionnaire
(AUC = area under the curve, 95 % CI = 95 % confidence interval).

The optimal cut-off calculated using the Youden index was 9.5, with a corresponding
sensitivity of 0.86 and specificity of 0.65. However, a considerable number of partici-
pants totalized a score between 9 and 10, indicating a possible overlap between adherents
and non-adherents to the MD. The best discriminant cut-off between adherents and non-
adherents to the MD for the MedQ-Sus questionnaire was 9.5. Therefore, taking into
account this threshold, the number of subjects following the MD was 123 (39%), while those
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Fresh fruit

Fresh vegetables

Cereals & cereal products
Fish & fish products
Meat & meat products
Legumes

Dairy products

Olive oil

not following it numbered 193 (61%). Eventually, multiple logistic regression showed no
relationship between the covariates (age, sex and BMI) and the adherence to the MD, as
deduced by the non-significance of the odds ratios related to age, sex and BMI (Table 5).

Table 5. Multiple logistic regression analysis and odds ratios (OR) with 95 % confidence intervals for
a diagnosis of adherence to the Mediterranean diet.

OR 95% CI p-Value
Age 0.993 0.971-1.015 0.523
Sex 1.825 0.990-3.365 0.054
BMI 0.957 0.905-1.012 0.120

Therefore, the adjustment for these three parameters did not result in any changes in
the analysis.

The MedQ-Sus questionnaire was also used to evaluate the adherence to the sustain-
able healthy-diet food pattern [21]. In order to estimate the nutritional adherence to the
sustainable diet [21], food group scores were evaluated (Figure 3).

O Adherent Not adherent

56 [

89

97 3]

10 20 30 40 50 60 70 80 90 100
%

Figure 3. Percentages of individuals following a healthy sustainable diet [21] by food groups,

calculated with the MedQ-Sus questionnaire.

Subjects in this study showed a very high nutritional adherence to the food groups
of the sustainable diet [21], mainly concerning olive oil (97%), dairy food (90%) and fresh
vegetables (89%), followed by fish and fish products (73%) and fresh fruit (56%). For cereals
and cereal products, our sample showed a low adherence (42%); a very low adherence was
detected for legumes (22%) and for meat and meat products (9%), the main vegetable and
animal protein sources, respectively.

Interesting results emerged from the evaluation of the sustainable total score: 38% of
the respondents showed a low adherence to the sustainable-diet nutritional pattern, 34%
showed a medium adherence and 28% a high adherence. Concerning the adherence to the
MD, 41% of the sample showed a low adherence, 38% a medium adherence and 21% a
high one.
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4. Discussion

In this study, we carried out the validation of a new short questionnaire for the evalua-
tion of the adherence to the MD in all adult population groups, including pre-conceptional
and pregnant women, and young adults, who are not allowed to consume alcohol bev-
erages. The need for a new Mediterranean Diet score arose from some considerations
in the most recent literature, firstly on the removal of alcohol consumption in the MD
score evaluation. Wine is traditionally consumed in Mediterranean countries [25,70], and
therefore was included in the first MD food pattern [44,45]. However, as discussed above,
emerging evidence demonstrated alcohol’s unhealthy effect on cancer risk increase, even in
moderate consumption [46,71]. Furthermore, the benefits on cardiovascular diseases are
controversial, depending on the exposure measurement and cardiovascular disease (CVD)
outcome as highlighted by several authors [72-75]. For alcohol-drinking people, the lesser
the better.

Recently, the MD dietary pattern concerning alcohol has been revised [18] as well,
compared to the original one [25]; the latest MD food pyramid, in fact, does not address a
specific amount for alcohol consumption, suggesting otherwise: “wine in moderation and
respecting social beliefs” [18].

Thus, the new score suggested in this work took into account the updated version
of the MD pyramid by excluding wine [18]. Furthermore, concerning alcohol evaluation,
there are some discrepancies among the plethora of questionnaires for MD adherence in
adults, as underlined by Aljuraiban et al. [76]. Some questionnaires request alcohol or alco-
holic beverage consumption without any indication of sources, including wine and other
alcoholic beverages (i.e., soft drinks, spirits) expressed as ethanol grams/day or as alcoholic
units [22,23,36]. Other questionnaires, on the contrary, are more adherent to the original
MD pattern on wine (number of glass/day or g/day) [25,35,38,41]. These discrepancies
could significantly influence the total MD score, as suggested by Eckl et al. [77].

Concerning the evaluation of the adherence to the MD during pregnancy, epidemio-
logical studies showed different approaches. Some have altered the original designs of a
priori indexes, scoring alcohol as a detrimental component [78]. Others have removed it
entirely from the index [79-81]. Excluding alcohol from their index, or reversing its score,
contributed to a decreased adherence to the MD, causing a difficult comparison between
the studies on pregnant women [77].

For our validation study, we considered a validated questionnaire [36,37] to start, and
we improved it by not considering alcohol consumption and by addressing food in a more
accurate way (“fresh fruit” instead of “fruit”, “fresh vegetables” instead of “vegetables”)
in order to avoid the inclusion of non-healthy processed food (likely rich in sugar and
salt), contrary to other questionnaires for the evaluation of the adherence to MD [36,37].
Concerning this issue, some authors [82] underlined that some available questionnaires
over-estimated the consumption of some foods like fruits and vegetables, and consequently,
the estimated MD scores of the participants may have been imprecise.

With regards to the “cereals” item, we included wholegrain cereals due their beneficial
effects on human health [83,84], as suggested in the last MD pyramid [18]. Furthermore, we
assigned a quantity for oil consumption and some portion changes. This was fundamental
for the evaluation of the nutritional sustainability of the diet, considering the Willet et al.
pattern [21].

The MedQ-Sus questionnaire can sort out all the above-mentioned issues, be a very
good instrument for the evaluation of the adherence to the MD in all adult groups, and
allow an easy comparison of data between epidemiological and clinical studies, given the
few questions and the easiness/speediness of administration.

To validate our new questionnaire, we used the semi-quantitative questionnaire by Willet
et al. [65] as a reference for food intake evaluation. This questionnaire includes 107 food items,
more than Trichopoulou et al. [22], and has often been used in many validation studies [26,27].
We updated some foods in relationship to the current food availability, and a transcultural
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adaption of the questionnaire was carried out (translation, back translation)—something
lacking in many validation studies, as pointed out by Zaragoza et al. [27].

Subjects in this study were recruited voluntarily in the framework of a partnership
between our research centre and several nutritionists from the Italian National Health
Services, and the study administered during medical examination. For these reasons, the
subject number was not very high, but adequate for our scope: to test a new methodology,
to evaluate the adherence to the MD in healthy people, and to validate and suggest a
new and quick questionnaire. Other studies with similar purposes had comparable or
smaller subject numbers in comparison with our study [37,38,85,86]. Moreover, the Italian
population is a good case study because Italy is one of the countries recognized as the
motherland of the MD [87], where several studies have already been carried out [23,37,38].

The validation showed good results. We found a good correlation between MedQ-Sus
total scores and the Harvard questionnaire (rtho = 0.69; p < 0.01), similar to those obtained
from the other study [37], and higher than those obtained in other validation studies tested
against food frequency questionnaires [29,38,41]. As underlined by Zaragoza et al. [27],
many questionnaires aimed at the evaluation of the adherence of the MD, but only some
studies [29] reported information about reliability.

The agreement between the eight food groups of the MedQ-Sus questionnaire and the
Harvard ones was very good for some food groups, such as olive oil (rho 0.99 p < 0.01),
dairy products (rho = 0.74; p < 0.01) and legumes (rho = 0.70; p < 0.01); lower agreement
was found for fresh fruit (rho = 0.64; p < 0.01), fish and fish products (tho = 0.57; p < 0.01),
meat and meat products (rtho = 0.58; p < 0.01), and fresh vegetables (rho = 0.45; p < 0.01),
and quite a low one was found for cereals and cereal products (tho = 0.14; p < 0.05). This
last low value should be ascribed to the fact that the Harvard questionnaire includes more
items for some food groups; concerning cereals, the low agreement is probably due to
the broad “starchy food group” category in the Harvard questionnaire, which included
potatoes and other tubers. However, except for this last food group, the correlation data
obtained in our validation study are in the range observed in other studies [23,26], and
higher than those observed in studies conducted with a similar methodology [38]. Another
good point of our validation study is that no relationship between covariates (age, sex and
BMI) and the adherence to the Mediterranean diet was found, even if the distribution was
unbalanced (more women than men).

A good discriminative power of the MedQ-Sus questionnaire emerged from the ROC
analysis, and the optimal cut-off calculated was 9.5 with a corresponding sensitivity of
0.86 and a specificity of 0.65. These results were similar to those achieved from Martinez-
Gonzalez et al. and Sofi et al. [35,37].

Interesting outcomes arose from the evaluation of diet sustainability; our sample
showed good adequacy (with regard to the parameters of a sustainable diet) for many
foods and food groups, such as olive oil, dairy food, fresh vegetables, and fish and fish
products; and less adequacy, instead, for other groups, such as fresh fruit, and cereals and
cereal products.

A remarkable result was the low nutritional adherence to sustainable diet related
to two groups: legumes, and meat and meat products, as previously found by the food
surveys recently carried out among the Italian population [88]. Results from other recent
studies [89,90], based on the Eat Lancet Commission food pattern’s “gold standard” to
evaluate nutritional sustainability of diet, showed a similar behaviour regarding high meat
and meat product consumption. These results are of great interest, as they focused attention
on two food groups, legumes and meat (and their sources of vegetable and animal proteins,
respectively), on which communication campaigns must be promoted to improve diet
sustainability. The healthy and sustainable diet communication campaigns will have to
be strong, suggesting as a solution the increase of legume consumption and the decrease
of meat and meat products, as already advised by many authors [89-91]. The percentages
of adherence to the MD and to sustainable diet gained in our sample (high, medium and
low) presented a similar trend, taking into account the limited number of subjects; about
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two fifths of the subjects showed both low adherence to the MD and to the sustainable diet,
probably due to low legume and high meat consumption.

The novelty of this study is a short questionnaire suitable for the evaluation of the
adherence to the MD of all adult population groups, including young adults (from 18 to
21 years old), and pre-conceptional and pregnant women. Furthermore, it is the first brief
instrument which allows us to simultaneously evaluate the adherence to the MD and the
nutritional sustainability of the diet. Despite the fact that this was the first study suggesting
a single questionnaire for the evaluation of both adherence and sustainability of the MD, it
had some limitations. The first one was the lack of balance among subjects pertaining to
sex—the number of male subjects was lower than female ones, as the study has been carried
out on a voluntary basis. However, a good heterogeneity regarding education and age was
obtained by the recruitment. The second is the fact that the subjects were all Italians and
belonged to same ethnic group. Future research should take into account a greater number
of subjects and different nationalities and ethnic groups to strengthen our questionnaire, as
suggested by the Scientific Committee of the Medical Outcomes Trust [31].

The MedQ-Sus regarding the evaluation of nutritional sustainability showed other
limitations as well. Firstly, MedQ-Sus refers to the range portions suggested by Willet
et al. [21], for a standard diet of about 2500 calories, thus we will improve it for other caloric
intakes. Furthermore, this questionnaire does not consider other fundamental issues of a
sustainable diet, e.g., the choice of local, organic and seasonal products, and the evaluation
of the carbon and water footprint. Diet sustainability, as highlighted by some authors [92],
is a very complex concept, and our future research will aim to improve this questionnaire,
adding these other topics.

Lastly, the MedQ-Sus questionnaire provides some advantages, as it is short, very
easy to carry out (it is not time consuming), suitable for epidemiological studies and it can
be applied in clinical practice to all adults. Furthermore, it allows a better comparison of
the adherence to the MD among different population groups (e.g., pregnant women vs
childbearing age women, and young adults vs adults) as it does not contemplate alcohol
consumption. The MedQ-Sus can also help to understand discrepancies between different
food groups and nutritional strategies to increase MD adherence.

5. Conclusions

The MedQ-Sus questionnaire is a good instrument to simultaneously evaluate the
adherence to the MD and the nutritional sustainability of the diet, and it is very suitable for
clinical and epidemiological studies as well.

As the two scores—the adherence to the DM and the adherence to the sustainable
diet—have similar trends in our study, the MedQ-Sus could be a useful instrument for
nutritional intervention to improve the adherence to the MD and sustainable food choices.
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Subject number

O Male
@) Female

Sex

How old are you?

In which country do you live?

In which city?
O  Single
O  Inarelationship or living with my partner

What is your current status? © Marrled
O  Divorced
O  Widowed
O  Other
What is your level of education?
O  Housewife
O Student
Employment O Employed
O  Self- employed
O  Unemployed
O  other
How much do you weight?
(kg)
How tall are you?
(cm)

Do you smoke? O Yes
O No
O Yes

Do you enjoy physical activity? O  No

If yes, please describe indetail

issue date

References

1. Schwingshackl, L.; Schwedhelm, C.; Galbete, C.; Hoffmann, G. Adherence to Mediterranean Diet and Risk of Cancer: An Updated
Systematic Review and Meta-Analysis. Nutrients 2017, 9, 1063. [CrossRef]

2. Martinez-Gonzalez, M.A.; Gea, A.; Ruiz-Canela, M. The Mediterranean Diet and Cardiovascular Health. Circ. Res. 2019, 124,
779-798. [CrossRef] [PubMed]

3. Rosato, V.; Temple, N.J.; La Vecchia, C.; Castellan, G.; Tavani, A.; Guercio, V. Mediterranean diet and cardiovascular disease: A
systematic review and meta-analysis of observational studies. Eur. ]. Nutr. 2019, 58, 173-191. [CrossRef]

4. Martin-Peldez, S.; Fito, M.; Castaner, O. Mediterranean Diet Effects on Type 2 Diabetes Prevention, Disease Progression, and
Related Mechanisms. A Review. Nutrients 2020, 12, 2236. [CrossRef]

5. Morze, L.; Danielewicz, A.; Przybytowicz, K.; Zeng, H.; Hoffmann, G.; Schwingshackl, L. An updated systematic review and
meta-analysis on adherence to mediterranean diet and risk of cancer. Eur. J. Nutr. 2021, 60, 1561-1586. [CrossRef]

6. Lotfi, K,; Saneei, P.; Hajhashemy, Z.; Esmaillzadeh, A. Adherence to the Mediterranean Diet, Five-Year Weight Change, and Risk
of Overweight and Obesity: A Systematic Review and Dose-Response Meta-Analysis of Prospective Cohort Studies. Adv. Nutr.
2022, 13, 152-166. [CrossRef]

7. Bonaccio, M.; Pounis, G.; Cerletti, C.; Donati, M.B.; Iacoviello, L.; De Gaetano, G. on behalf of the MOLI-SANI Study Investigators.
Mediterranean diet, dietary polyphenols and low grade inflammation: Results from the MOLI-SANI study. Br. J. Clin. Pharmacol.
2017, 83, 107-113. [CrossRef]

8. Mazza, E.; Ferro, Y.; Pujia, R.; Mare, R.; Maurotti, S.; Montalcini, T.; Pujia, A. Mediterranean Diet In Healthy Aging. J. Nutr. Health

Aging 2021, 25, 1076-1083. [CrossRef]


http://doi.org/10.3390/nu9101063
http://doi.org/10.1161/CIRCRESAHA.118.313348
http://www.ncbi.nlm.nih.gov/pubmed/30817261
http://doi.org/10.1007/s00394-017-1582-0
http://doi.org/10.3390/nu12082236
http://doi.org/10.1007/s00394-020-02346-6
http://doi.org/10.1093/advances/nmab092
http://doi.org/10.1111/bcp.12924
http://doi.org/10.1007/s12603-021-1675-6

Nutrients 2022, 14, 5177 13 of 16

10.

11.

12.

13.

14.

15.

16.
17.

18.

19.

20.

21.

22.

23.

24.

25.

26.

27.

28.

29.

30.

31.

32.

33.

34.

Dominguez, L.J.; Di Bella, G.; Veronese, N.; Barbagallo, M. Impact of Mediterranean Diet on Chronic Non-Communicable
Diseases and Longevity. Nutrients 2021, 13, 2028. [CrossRef]

Mikkelsen, T.B.; Osterdal, M.L.; Knudsen, V.K.; Haugen, M.; Meltzer, H.M.; Bakketeig, L.; Olsen, S.F. Association between a
Mediterranean-type diet and risk of preterm birth among Danish women: A prospective cohort study. Acta Obstet. Gynecol. Scand.
2008, 87, 325-330. [CrossRef]

Vujkovic, M.; Steegers, E.A.; Looman, C.W.; Ocké, M.C.; Van Der Spek, PJ.; Steegers-Theunissen, R.P. The maternal mediterranean
dietary pattern is associated with a reduced risk of spina bifida in the offspring. BJOG 2009, 116, 408-415. [CrossRef] [PubMed]
Carmichael, S.L.; Yang, W.; Feldkamp, M.L.; Munger, R.G.; Siega-Riz, A.M.; Botto, L.D.; Shaw, G.; National Birth Defects
Prevention Study. Reduced risks of neural tube defects and orofacial clefts with higher diet quality. Arch. Pediatr. Adolesc. Med.
2012, 166, 121-126. [CrossRef]

Timmermans, S.; Steegers-Theunissen, R.P.; Vukovic, M.; Den Breeijen, H.; Russcher, H.; Linemans, J.; Mackenbach, J.; Lesaffre,
E.E.; Jaddoe, V.V,; Steegers, E.A. The mediterranean diet and fetal size parameters: The generation r study. Br. |. Nutr. 2012, 108,
1399-1409. [CrossRef]

Amati, F; Hassounah, S.; Swaka, A. The Impact of Mediterranean Dietary Patterns During Pregnancy on Maternal and Offspring
Health. Nutrients 2019, 11, 1098. [CrossRef] [PubMed]

Séez-Almendros, S.; Obrador, B.; Bach-Faig, A.; Serra-Majem, L. Environmental footprints of Mediterranean versus Western
dietary patterns: Beyond the health benefits of the Mediterranean diet. Environ. Health 2013, 12, 118. [CrossRef]

Berry, E.M. Sustainable Food Systems and the Mediterranean Diet. Nutrients 2019, 11, 2229. [CrossRef]

Pairotti, M.B.; Cerutti, A.K.; Martini, F.; Vesce, E.; Padovan, D.; Beltramo, R. Energy consumption and GHG emission of the
Mediterranean diet: A systemic assessment using a hybrid LCA-IO method. J. Clean. Prod. 2015, 103, 507-516. [CrossRef]
Dernini, S.; Berry, EIM. Mediterranean Diet: From a Healthy Diet to a Sustainable Dietary Pattern. Front. Nutr. 2015, 2, 15.
[CrossRef] [PubMed]

Dernini, S.; Berry, EM.; Serra-Majem, L.; La Vecchia, C.; Capone, R.; Medina, EX.; Aranceta-Bartrina, J.; Belahsen, R.; Burlingame,
B.; Calabrese, G.; et al. Med Diet 4.0: The Mediterranean diet with four sustainable benefits. Public Health Nutr. 2017, 20, 1322-1330.
[CrossRef]

Truzzi, M.L.; Puviani, M.B.; Tripodi, A.; Toni, S.; Farinetti, A.; Nasi, M.; Mattioli, A.V. Mediterranean Diet as a model of sustainable,
resilient and healthy diet. Prog. Nutr. 2020, 22, 388-394. [CrossRef]

Willett, W.; Rockstrém, J.; Loken, B.; Springmann, M.; Lang, T.; Vermeulen, S.; Garnett, T.; Tilman, D.; DeClerck, F.; Wood, A.;
et al. Food in the Anthropocene: The EAT-Lancet Commission on healthy diets from sustainable food systems. Lancet 2019, 393,
447-492. [CrossRef]

Trichopoulou, A.; Kouris-Blazos, A.; Wahlqvist, M.L.; Gnardellis, C.; Lagiou, P.; Polychronopoulos, E.; Vassilakou, T.; Lipworth,
L.; Trichopoulos, D. Diet and overall survival in elderly people. BM] 1995, 311, 1457-1460. [CrossRef]

Pisani, P.,; Faggiano, F.; Krogh, V,; Palli, D.; Vineis, P.; Berrino, F. Relative validity and reproducibility of a food frequency dietary
question-naire for use in the Italian EPIC centres. Int. ]. Epidemiol. 1997, 26, 5152-5160. [CrossRef]

Trichopoulou, A.; Costacou, T.; Bamia, C.; Trichopoulos, D. Adherence to a Mediterranean diet and survival in a Greek population.
N. Engl. ]. Med. 2003, 348, 2599-2608. [CrossRef]

Alberti-Fidanza, A.; Fidanza, F. Mediterranean Adequacy Index of Italian diets. Public Health Nutr. 2004, 7, 937-941. [CrossRef]
[PubMed]

Bach, A.; Serra-Majem, L.; Carrasco, J.L.; Roman, B.; Ngo, J.; Bertomeu, I.; Obrador, B. The use of indexes evaluating the adherence
to the Mediterranean diet in epidemiological studies: A review. Public Health Nutr. 2006, 9, 132-146. [CrossRef]
Zaragoza-Marti, A.; Cabafiero-Martinez, M.].; Hurtado-Sanchez, ]J.A.; Laguna-Pérez, A.; Ferrer-Cascales, R. Evaluation of
Mediterranean diet adherence scores: A systematic review. BMJ Open 2018, 8, €019033. [CrossRef]

Buckland, G.; Gonzalez, C.A.; Agudo, A.; Vilardell, M.; Berenguer, A.; Amiano, P.; Ardanaz, E.; Arriola, L.; Barricarte, A.;
Basterretxea, M.; et al. Adherence to the Mediterranean diet and risk of coronary heart disease in the Spanish EPIC Cohort Study.
Am. ]. Epidemiol. 2009, 170, 1518-1529. [CrossRef]

Sotos-Prieto, M.; Moreno-Franco, B.; Ordovas, ].M.; Leon, M.; Casasnova, J.A.; Pefialvo, J.L. Design and development of an
instrument to measure overall lifestyle habits for epidemiological research: The Mediterranean Lifestyle (MEDLIFE) index. Public
Health Nutr. 2015, 18, 959-967. [CrossRef] [PubMed]

Panagiotakos, D.B.; Pitsavos, C.; Stefanadis, C. Dietary patterns: A Mediterranean diet score and its relation to clinical and
biological markers of cardiovascular disease risk. Nutr. Metab. Cardiovasc. Dis. 2006, 16, 559-568. [CrossRef] [PubMed]
Aaronson, N.; Alonso, J.; Burnam, A.; Lohr, K.N.; Patrick, D.L.; Perrin, E.; Stein, R.E. Assessing health status and quality-of-life
instruments: Attributes and review criteria. Qual. Life Res. 2002, 11, 193-205. [CrossRef]

Valderas, ].M.; Ferrer, M.; Alonso, J. [Health-related quality of life instruments and other patient-reported outcomes]. Med. Clin.
2005, 125, 56-60. [CrossRef]

Terwee, C.B.; Bot, S.D.; de Boer, M.R.; van der Windt, D.A.; Knol, D.L.; Dekker, J.; Bouter, L.M.; de Vet, H.C. Quality criteria were
proposed for measurement properties of health status questionnaires. J. Clin. Epidemiol. 2007, 60, 34—42. [CrossRef]
Cabariero-Martinez, M.J.; Mufioz-Mendoza, C.L.; Richart-Martinez, M.; Cabrero-Garcia, J. [Review of the attributes of patient-
based health outcomes instruments]. Enferm. Clin. 2008, 18, 84-90. [CrossRef]


http://doi.org/10.3390/nu13062028
http://doi.org/10.1080/00016340801899347
http://doi.org/10.1111/j.1471-0528.2008.01963.x
http://www.ncbi.nlm.nih.gov/pubmed/19187373
http://doi.org/10.1001/archpediatrics.2011.185
http://doi.org/10.1017/S000711451100691X
http://doi.org/10.3390/nu11051098
http://www.ncbi.nlm.nih.gov/pubmed/31108910
http://doi.org/10.1186/1476-069X-12-118
http://doi.org/10.3390/nu11092229
http://doi.org/10.1016/j.jclepro.2013.12.082
http://doi.org/10.3389/fnut.2015.00015
http://www.ncbi.nlm.nih.gov/pubmed/26284249
http://doi.org/10.1017/S1368980016003177
http://doi.org/10.23751/pn.v22i1-S.8632
http://doi.org/10.1016/S0140-6736(18)31788-4
http://doi.org/10.1136/bmj.311.7018.1457
http://doi.org/10.1093/ije/26.suppl_1.S152
http://doi.org/10.1056/NEJMoa025039
http://doi.org/10.1079/PHN2004557
http://www.ncbi.nlm.nih.gov/pubmed/15482621
http://doi.org/10.1079/PHN2005936
http://doi.org/10.1136/bmjopen-2017-019033
http://doi.org/10.1093/aje/kwp282
http://doi.org/10.1017/S1368980014001360
http://www.ncbi.nlm.nih.gov/pubmed/25025396
http://doi.org/10.1016/j.numecd.2005.08.006
http://www.ncbi.nlm.nih.gov/pubmed/17126772
http://doi.org/10.1023/A:1015291021312
http://doi.org/10.1016/S0025-7753(05)72211-9
http://doi.org/10.1016/j.jclinepi.2006.03.012
http://doi.org/10.1016/S1130-8621(08)70703-4

Nutrients 2022, 14, 5177 14 of 16

35.

36.

37.

38.

39.

40.

41.

42.

43.

44.

45.

46.

47.

48.

49.
50.

51.

52.

53.

54.

55.

56.

57.

58.

59.

60.

Martinez-Gonzalez, M. A.; Garcia-Arellano, A.; Toledo, E.; Salas-Salvadg, J.; Buil-Cosiales, P.; Corella, D.; Covas, M.I.; Schroder,
H.; Ar6s, F; Gomez-Gracia, E.; et al. A 14-item Mediterranean diet assessment tool and obesity indexes among high-risk subjects:
The PREDIMED trial. PLoS ONE 2012, 7, e43134. [CrossRef] [PubMed]

Sofi, F.; Macchi, C.; Abbate, R.; Gensini, G.F,; Casini, A. Mediterranean diet and health status: An updated meta-analysis and a
proposal for a literature-based adherence score. Public Health Nutr. 2014, 17, 2769-2782. [CrossRef]

Sofi, F.; Dinu, M.; Pagliai, G.; Marcucci, R.; Casini, A. Validation of a literature-based adherence score to Mediterranean diet: The
MEDI-LITE score. Int. ]. Food Sci. Nutr. 2017, 68, 757-762. [CrossRef]

Gnagnarella, P.; Draga, D.; Misotti, A.M.; Sieri, S.; Spaggiari, L.; Cassano, E.; Baldini, F,; Soldati, L.; Maisonneuve, P. Validation of
a short questionnaire to record adherence to the Mediterranean diet: An Italian experience. Nutr. Metab. Cardiovasc. Dis. 2018, 28,
1140-1147. [CrossRef] [PubMed]

Serra-Majem, L.; Ribas, L.; Ngo, J.; Ortega, R.M.; Garcia, A.; Pérez-Rodrigo, C.; Aranceta, J. Food, youth and the Mediterranean
diet in Spain. Development of KIDMED, Mediterranean Diet Quality Index in children and adolescents. Public Health Nutr. 2004,
7,931-935. [CrossRef]

Mariscal-Arcas, M.; Rivas, A.; Monteagudo, C.; Granada, A.; Cerrillo, I.; Olea-Serrano, F. Proposal of a Mediterranean diet index
for pregnant women. Br. |. Nutr. 2009, 102, 744-749. [CrossRef]

Schroder, H.; Fitd, M.; Estruch, R.; Martinez-Gonzalez, M.A.; Corella, D.; Salas-Salvad¢, J.; Lamuela-Raventds, R.; Ros, E.;
Salaverria, I; Fiol, M.; et al. A short screener is valid for assessing Mediterranean diet adherence among older Spanish men and
women. J. Nutr. 2011, 141, 1140-1145. [CrossRef] [PubMed]

Moroney, C.; O’Leary, E; Flood, M.V. The Med-NKQ: A Reliable Mediterranean Diet Nutrition Knowledge Questionnaire for
Cardiovascular Disease. Nutrients 2021, 13, 2949. [CrossRef]

Apostolopoulou, A.; Magriplis, E.; Tsekitsidi, E.; Oikonomidou, A.C.; Papaefstathiou, E.; Tsakiridis, I.; Dagklis, T.; Chourdakis,
M. Development and validation of a short culture-specific food frequency questionnaire for Greek pregnant women and their
adherence to the Mediterranean diet. Nutrition 2021, 90, 111357. [CrossRef]

Keys, A.; Keys, M. Eat Well and Stay Well, 1st ed.; Doubleday & Company, Inc.: Garden City, NY, USA, 1975.

Kromhout, D.; Keys, A.; Aravanis, C.; Buzina, R.; Fidanza, F.; Giampaoli, S.; Jansen, A.; Menotti, A.; Nedeljkovic, S.; Pekkarinen,
M.; et al. Food consumption patterns in the 1960s in seven countries. Am. J. Clin. Nutr. 1989, 49, 889-894. [CrossRef]

World Cancer Research Fund. Alcoholic Drinks and Cancer Risk. Available online: https://www.wcrf.org/diet-activity-and-
cancer/risk-factors/alcoholic-drinks-and-cancer-risk/ (accessed on 1 October 2022).

GBD 2016 Risk Factors Collaborators. Global, regional, and national comparative risk assessment of 84 behavioural, environmental
and occupational, and metabolic risks or clusters of risks, 1990-2016: A systematic analysis for the Global Burden of Disease
Study 2016. Lancet 2017, 390, 1345—4222. [CrossRef]

Rehm, J.; Imtiaz, S. A narrative review of alcohol consumption as a risk factor for global burden of disease. Subst. Abus. Treat.
Prev. Policy 2016, 11, 37. [CrossRef]

WHO. Global Status Report on Alcohol and Health, WHO: Geneva, Switzerland, 2018; ISBN 978-92-4-156563-9.

Manthey, J.; Shield, K.D.; Rylett, M.; Hasan, O.S.M.; Probst, C.; Rehm, ]J. Global alcohol exposure between 1990 and 2017 and
forecasts until 2030: A modelling study. Lancet 2019, 393, 2493-2502. [CrossRef]

Hanewinkel, R.; Sargent, ].D.; Poelen, E.A.P,; Scholte, R.; Florek, E.; Sweeting, E.; Hunt, K.; Karlsdottir, S.; Jonsson, S.H.; Mathis,
F; et al. Alcohol consumption in movies and adolescent binge drinking in 6 European countries. Pediatrics 2012, 129, 709-720.
[CrossRef]

Quigley, J.; Committee on Substance Use and Prevention; Ryan, S.A.; Camenga, D.R.; Patrick, S.W.; Plumb, J.; Walker-Harding, L.
Alcohol Use by Youth. Pediatrics 2019, 144, €20191356. [CrossRef]

Lisdahl, K.M.; Gilbart, E.R.; Wright, N.E.; Shollenbarger, S. Dare to delay? The impacts of adolescent alcohol and marijuana use
onset on cognition, brain structure, and function. Front. Psychiatry 2013, 4, 53. [CrossRef] [PubMed]

Walker, C.D.; Kuhn, C.; Risher, M.L. The effects of peri-adolescent alcohol use on the developing hippocampus. Int. Rev. Neurobiol
2021, 160, 251-280. [CrossRef]

Lemoine, P.; Harousseau, H.; Borteyru, ].P.; Menuet, ].C. Les enfants de par- ents alcooliques. Anomalies observées. A propos de
127 cas. Ouest. Med. 1968, 25, 476-482.

Jones, K.; Smith, D.; Ulleland, C.; Streissguth, A. Pattern of malformation in offspring of chronic alcoholic mothers. Lancet 1973, 1,
1267-1271. [CrossRef]

Dérrie, N.; Focker, M.; Freuscht, I.; Hebebrans, J. Fetal alcohol spectrum disorder. Eur Child. Adolesc. Psychiatry 2014, 23, 863-875.
[CrossRef]

Popova, S.; Lange, S.; Shield, K.; Mihic, A.; Chudley, A.E.; Mukherjee, R.A.S.; Bekmuradov, D.; Rehm, J. Comorbidity of fetal
alcohol spectrum disorder: A systematic review and meta-analysis. Lancet 2016, 387, 978-987. [CrossRef]

Sundermann, A.C.; Zhao, S.; Young, C.L.; Lam, L.; Jones, S.H.; Velez Edwards, D.R.; Hartmann, K.E. Alcohol Use in Pregnancy
and Miscarriage: A Systematic Review and Meta-Analysis. Alcohol Clin. Exp. Res. 2019, 43, 1606-1616. [CrossRef]

Ikehara, S.; Kimura, T.; Kakigano, A.; Sato, T.; Iso, H.; Japan Environment Children’s Study Group. Association between maternal
alcohol consumption during pregnancy and risk of preterm delivery: The Japan Environment and Children’s Study. BJOG 2019,
126, 1448-1454. [CrossRef]


http://doi.org/10.1371/journal.pone.0043134
http://www.ncbi.nlm.nih.gov/pubmed/22905215
http://doi.org/10.1017/S1368980013003169
http://doi.org/10.1080/09637486.2017.1287884
http://doi.org/10.1016/j.numecd.2018.06.006
http://www.ncbi.nlm.nih.gov/pubmed/30077491
http://doi.org/10.1079/PHN2004556
http://doi.org/10.1017/S0007114509274769
http://doi.org/10.3945/jn.110.135566
http://www.ncbi.nlm.nih.gov/pubmed/21508208
http://doi.org/10.3390/nu13092949
http://doi.org/10.1016/j.nut.2021.111357
http://doi.org/10.1093/ajcn/49.5.889
https://www.wcrf.org/diet-activity-and-cancer/risk-factors/alcoholic-drinks-and-cancer-risk/
https://www.wcrf.org/diet-activity-and-cancer/risk-factors/alcoholic-drinks-and-cancer-risk/
http://doi.org/10.1016/S0140-6736(17)32366-8
http://doi.org/10.1186/s13011-016-0081-2
http://doi.org/10.1016/S0140-6736(18)32744-2
http://doi.org/10.1542/peds.2011-2809
http://doi.org/10.1542/peds.2019-1356
http://doi.org/10.3389/fpsyt.2013.00053
http://www.ncbi.nlm.nih.gov/pubmed/23847550
http://doi.org/10.1016/bs.irn.2021.08.003
http://doi.org/10.1016/S0140-6736(73)91291-9
http://doi.org/10.1007/s00787-014-0571-6
http://doi.org/10.1016/S0140-6736(15)01345-8
http://doi.org/10.1111/acer.14124
http://doi.org/10.1111/1471-0528.15899

Nutrients 2022, 14, 5177 15 of 16

61.

62.

63.

64.

65.

66.

67.

68.

69.

70.

71.

72.

73.

74.

75.

76.

77.

78.

79.

80.

81.

82.

83.

84.

85.

Nordic Nutrition Recomendation 2012: Integrating Nutrition and Physical Activity, 5th ed.; Nord: Copenhagen, Denmark, 2014.
[CrossRef]

Dietary Guidelines for Americans 2020-2025. Available online: https://www.dietaryguidelines.gov /sites/default/files /2021-0
3/Dietary_Guidelines_for_Americans-2020-2025.pdf (accessed on 1 October 2022).

Linee Guida per una Sana Alimentazione. Available online: https://www.crea.gov.it/documents /59764 /0/LINEE-GUIDA+
DEFINITIVO.pdf/28670db4-154c-0ecc-d187-1ee9db3b1c65?t=1576850671654 (accessed on 1 October 2022).

Australian Guidelines to Reduce Health Risks from Drinking Alcohol. Available online: https://www.nhmrc.gov.au/health-
advice/alcohol (accessed on 1 October 2022).

Willett, W.C.; Sampson, L.; Stampfer, M.].; Rosner, B.; Bain, C.; Witschi, J.; Hennekens, C.H.; Speizer, FE. Reproducibility and
validity of a semiquantitative food frequency questionnaire. Am. J. Epidemiol. 1985, 122, 51-65. [CrossRef]

World Medical Association [WMA]. World Medical Association Declaration of Helsinki: Ethical principles for medical research
involving human subjects. JAMA 2013, 310, 2191-2194. [CrossRef]

Bach-Faig, A.; Berry, E.M.; Lairon, D.; Reguant, J.; Trichopoulou, A.; Dernini, S.; Medina, EX.; Battino, M.; Belahsen, R.; Miranda,
G.; et al. Mediterranean Diet Foundation Expert Group. Mediterranean diet pyramid today. Science and cultural updates. Public
Health Nutr. 2011, 14, 2274-2284. [CrossRef]

Bonaccio, M.; Bonanni, A.E.; Di Castelnuovo, A.; De Lucia, F.; Donati, M.B.; De Gaetano, G.; Iacovello, L.; Moli-sani Project
Investigators. Low income is associated with poor adherence to a Mediterranean diet and a higher prevalence of obesity:
Cross-sectional results from the Moli-sani study. BMJ Open 2012, 2, e001685. [CrossRef]

Turati, E; Dilis, V.; Rossi, M.; Lagiou, P; Benetou, V.; Katsoulis, M.; Naska, A.; Trichopoulos, D.; La Vecchia, C.; Trichopoulou, A.
Glycemic load and coronary heart disease in a Mediterranean population: The EPIC Greek cohort study. Nutr. Metab. Cardiovasc.
Dis. 2015, 25, 336-342. [CrossRef]

Estruch, R.; Salas-Salvadd, J. “Towards an even healthier Mediterranean diet”. Nutr. Metab. Cardiovasc. Dis. 2013, 23, 1163-1166.
[CrossRef]

Collaborative Group on Hormonal Factors in Breast Cancer. Alcohol, tobacco and breast cancer—collaborative reanalysis of
individual data from 53 epidemiological studies, including 58 515 women with breast cancer and 95 067 women without the
disease. Br. J. Cancer 2002, 87, 1234-1245. [CrossRef]

Ronksley, PE; Brien, S.E.; Turner, B.].; Mukamal, K.J.; Ghali, W.A. Association of alcohol consumption with selected cardiovascular
disease outcomes: A systematic review and meta-analysis. BMJ 2011, 342, d671. [CrossRef]

Mostofsky, E.; Chahal, H.S.; Mukamal, K.J.; Rimm, E.B.; Mittleman, M.A. Alcohol and Immediate Risk of Cardiovascular Events:
A Systematic Review and Dose-Response Meta-Analysis. Circulation 2016, 133, 979-987. [CrossRef]

Bell, S.; Daskalopoulou, M.; Rapsomaniki, E.; George, J.; Britton, A.; Bobak, M.; Casas, ].P,; Dale, C.E.; Denaxas, S.; Shah, A.D.; et al.
Association between clinically recorded alcohol consumption and initial presentation of 12 cardiovascular diseases: Population
based cohort study using linked health records. BM] 2017, 356, j909. [CrossRef]

Roerecke, M. Alcohol’s Impact on the Cardiovascular System. Nutrient 2021, 13, 3419. [CrossRef]

Aljuraiban, G.S.; Gibson, R.; Oude Griep, L.M.; Okuda, N.; Steffen, L.M.; Van Horn, L.; Chan, Q. Perspective: The Application of
A Priori Diet Quality Scores to Cardiovascular Disease Risk—A Critical Evaluation of Current Scoring Systems. Adv. Nutr. 2020,
11, 10-24. [CrossRef]

Eckl, M.R.; Brouwer-Brolsma, E.M.; Kiipers, L.K. Maternal Adherence to the Mediterranean Diet during Pregnancy: A Review of
Commonly Used a priori Indexes. Nutrients 2021, 13, 582. [CrossRef]

Jardi, C.; Aparicio, E.; Bedmar, C.; Aranda, N.; Abajo, S.; March, G.; Basora, ].; Arija, V. Food consumption during pregnancy and
post-partum. ECLIPSES study. Nutrients 2019, 11, 2447. [CrossRef] [PubMed]

Chatzi, L.; Rifas-Shiman, S.L.; Georgiou, V.; Joung, K.E.; Koinaki, S.; Chalkiadaki, G.; Margioris, A.; Sarri, K.; Vafeiadi, M.;
Mantzoros, C.; et al. Adherence to the Mediterranean diet during pregnancy and offspring adiposity and cardiometabolic traits in
childhood. Pediatr. Obes. 2017, 12, 47-56. [CrossRef]

Fernandez-Barrés, S.; Romaguera, D.; Valvi, D.; Martinez, D.; Vioque, J.; Navarrete-Mufioz, E.M.; Amiano, P.; Gonzalez-Palacios,
S.; Guxens, M.; Pereda, E.; et al. Mediterranean dietary pattern in pregnant women and offspring risk of overweight and
abdominal obesity in early childhood: The INMA birth cohort study. Pediatr. Obes. 2016, 11, 491-499. [CrossRef]
Martinez-Galiano, ].M.; Olmedo-Requena, R.; Barrios-Rodriguez, R.; Amezcua-Prieto, C.; Bueno-Cavanillas, A.; Salcedo-Bellido,
I.; Jimenez-Moleon, ].J.; Delgado-Rodriguez, M. Effect of adherence to a Mediterranean diet and olive oil intake during pregnancy
on risk of small for gestational age infants. Nutrients 2018, 10, 1234. [CrossRef]

Stefler, D.; Malyutina, S.; Kubinova, R.; Pajak, A.; Peasey, A.; Pikhart, H.; Brunner, E.J.; Bobak, M. Mediterranean diet score and
total and cardiovascular mortality in Eastern Europe: The HAPIEE study. Eur. ]. Nutr. 2017, 56, 421-429. [CrossRef] [PubMed]
Gaesser, G.A. Whole Grains, Refined Grains, and Cancer Risk: A Systematic Review of Meta-Analyses of Observational Studies.
Nutrients 2020, 12, 3756. [CrossRef]

Prasadi, N.P.V,; Joye, L]. Dietary Fibre from Whole Grains and Their Benefits on Metabolic Health. Nutrients 2020, 12, 3045.
[CrossRef]

Bishop, K.S.; Yi, W.; Piper-Jarrett, I.; Henning, M.A. A Questionnaire-based Assessment of Dietary Adherence and Identification
of Barriers to Healthy Eating. Open Nutr. . 2019, 13, 1-15. [CrossRef]


http://doi.org/10.6027/Nord2014-002
https://www.dietaryguidelines.gov/sites/default/files/2021-03/Dietary_Guidelines_for_Americans-2020-2025.pdf
https://www.dietaryguidelines.gov/sites/default/files/2021-03/Dietary_Guidelines_for_Americans-2020-2025.pdf
https://www.crea.gov.it/documents/59764/0/LINEE-GUIDA+DEFINITIVO.pdf/28670db4-154c-0ecc-d187-1ee9db3b1c65?t=1576850671654
https://www.crea.gov.it/documents/59764/0/LINEE-GUIDA+DEFINITIVO.pdf/28670db4-154c-0ecc-d187-1ee9db3b1c65?t=1576850671654
https://www.nhmrc.gov.au/health-advice/alcohol
https://www.nhmrc.gov.au/health-advice/alcohol
http://doi.org/10.1093/oxfordjournals.aje.a114086
http://doi.org/10.1001/jama.2013.281053
http://doi.org/10.1017/S1368980011002515
http://doi.org/10.1136/bmjopen-2012-001685
http://doi.org/10.1016/j.numecd.2014.12.002
http://doi.org/10.1016/j.numecd.2013.09.003
http://doi.org/10.1038/sj.bjc.6600596
http://doi.org/10.1136/bmj.d671
http://doi.org/10.1161/CIRCULATIONAHA.115.019743
http://doi.org/10.1136/bmj.j909
http://doi.org/10.3390/nu13103419
http://doi.org/10.1093/advances/nmz059
http://doi.org/10.3390/nu13020582
http://doi.org/10.3390/nu11102447
http://www.ncbi.nlm.nih.gov/pubmed/31615024
http://doi.org/10.1111/ijpo.12191
http://doi.org/10.1111/ijpo.12092
http://doi.org/10.3390/nu10091234
http://doi.org/10.1007/s00394-015-1092-x
http://www.ncbi.nlm.nih.gov/pubmed/26578528
http://doi.org/10.3390/nu12123756
http://doi.org/10.3390/nu12103045
http://doi.org/10.2174/1874288201913010001

Nutrients 2022, 14, 5177 16 of 16

86.

87.
88.

89.

90.

91.

92.

Vrdoljak, J.; Vilovi¢, M.; Zivkovié, PM.; Tadin Hadjina, I; Rusi¢, D.; Buki¢, J.; Borovac, J.A.; BoZi¢, J. Mediterranean Diet Adherence
and Dietary Attitudes in Patients with Inflammatory Bowel Disease. Nutrients 2020, 12, 3429. [CrossRef]

UNESCO. Available online: https://ich.unesco.org/en/RL/mediterranean-diet-00884 (accessed on 21 November 2022).

ISTAT. INDAGINE SULLE SPESE DELLE FAMIGLIE: MICRODATI AD USO PUBBLICO. 2021. Available online: https://www.
istat.it/it/archivio/180356 (accessed on 1 October 2022).

Trijsburg, L.; Talsma, E.E; Crispim, S.P.; Garrett, J.; Kennedy, G.; de Vries, ] H.M.; Brouwer, I.D. Method for the Development of
WISH, a Globally Applicable Index for Healthy Diets from Sustainable Food Systems. Nutrients 2021, 13, 93. [CrossRef]
Seconda, L.; Baudry, J.; Pointereau, P.; Lacour, C.; Langevin, B.; Hercberg, S.; Lairon, D.; Alles, B.; Kesse-Guyot, E. Development
and validation of an individual sustainable diet index in the NutriNet-Santé study cohort. Br. . Nutr. 2019, 121, 1166-1177.
[CrossRef] [PubMed]

Tepper, S.; Geva, D.; Shahar, D.R.; Shepon, A.; Mendelsohn, O.; Golan, M.; Adler, D.; Golan, R. The SHED Index: A tool for
assessing a Sustainable HEalthy Diet. Eur. J. Nutr. 2021, 60, 3897-3909. [CrossRef]

Portugal-Nunes, C.; Nunes, EM.; Fraga, I.; Saraiva, C.; Gongalves, C. Assessment of the Methodology That Is Used to Determine
the Nutritional Sustainability of the Mediterranean Diet-A Scoping Review. Front. Nutr. 2021, 8, 772133. [CrossRef]


http://doi.org/10.3390/nu12113429
https://ich.unesco.org/en/RL/mediterranean-diet-00884
https://www.istat.it/it/archivio/180356
https://www.istat.it/it/archivio/180356
http://doi.org/10.3390/nu13010093
http://doi.org/10.1017/S0007114519000369
http://www.ncbi.nlm.nih.gov/pubmed/30973117
http://doi.org/10.1007/s00394-021-02554-8
http://doi.org/10.3389/fnut.2021.772133

	Introduction 
	Materials and Methods 
	Study Population 
	MedQ-Sus Questionnaire 
	Adherence to The Sustainable Diet 
	Harvard Questionnaire 
	Statistical Analysis 

	Results 
	Discussion 
	Conclusions 
	Appendix A
	References

