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Abstract: The aim of this study was to test validity and reliability of the adapted version of the
Nutrition Literacy Assessment Instrument (NLit) for Italian people (NLit-IT). An observational
cross-sectional study was conducted, involving a convenience sample of adults (n = 74). To explore
the validity of the tool, we considered both diet quality as an outcome of NL, and health literacy
(HL) as a construct that presents similarities and differences with NL. Diet quality was measured by
adherence to the Mediterranean Diet (Med diet) through the validated Mediterranean Diet Literature-
based adherence score (MEDI-Lite). The relationship between NL level and adherence to Med
diet was assessed by linear regression analysis and computing correlations between NLit-IT and
MEDI-Lite scores (Spearman’s Rho). Additionally, we evaluated the correlation between NLit-IT
score and the level of HL (Spearman’s Rho). Internal consistency and reliability were measured
by Cronbach’s alpha and intraclass correlation coefficient (ICC) respectively. Internal consistency
(ρT = 0.78; 95% CI, 0.69–0.84) and reliability (ICC = 0.68, 95% CI, 0.46–0.85) were confirmed. In
addition, NLit-IT total score was correlated with MEDI-Lite score (Rho = 0.25; p-value = 0.031) and
multivariate regression analysis confirmed that NL significantly contributed to MEDI-Lite score
(R2 = 0.13; β = 0.13; p-value = 0.008). There was no significant association between the level of HL
and NL. In conclusion, NLit-IT showed validity and reliability as a measure of NL for Italian people.

Keywords: cross cultural adaptation; food appearance; dietetics; obesity; malnutrition; food security;
misinformation; food literacy; nutritional literacy

1. Introduction

The concepts of nutrition (or nutritional) (NL) literacy, food literacy (FL), and the
extensively described concept of health literacy (HL) probably share the same origin and
are based on the same idea of increasing the degree to which individuals and groups
can access and use specific information needed to make health decisions that benefit the
community [1]. In particular, the term of HL was first introduced in the United States in the
1970s by Scott K. Simonds, and referred to the capacity of people to read and comprehend
written health materials [2]. Over time, the HL concept expanded and referred to several
conceptualizations which overall describe several factors that affect individuals’ ability to
access, understand, and use health information coming from multiple sources. In 2012,
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Sørensen et al. [3] developed an integrated model of HL, which summarizes its evidence-
based dimensions and responds to an exhaustive definition of the concept. According to
Sørensen, HL is related to individuals’ knowledge, motivations, and skills necessary to
access, understand, evaluate health information, and put health information into practice
in order to express judgments and make decisions in everyday life regarding health,
prevention, and health promotion in order to maintain and improve the quality of life for
the whole course of life.

The terms of FL and NL emerged later in the literature and, in general, they refer
to a set of knowledge, competencies, and abilities that are necessary for people to use
information regarding food and nutrition in order to achieve and preserve a healthful
diet [4–8]. In particular Rosas et al. [9,10] highlighted the meaning of the concept of FL and
they also provided a framework named “Food Literacy Wheel” that describes the construct
definition, in addition to determinants, and influential factors of FL [10].

The relationship between the constructs of HL, FL, and NL is complex and, in the
literature, there are some attempts to clarify these connections [6,8,11–13]. Some authors
agreed that the characterization of NL and FL as subcategories of HL is inaccurate [6,8,12],
and probably traditional conceptualizations of HL have often overlooked the complexities
of the literacy skills related to the field of food and nutrition [6,8]. Additionally, definitions
of HL have not discussed the impact that individuals’ food choices, eating behaviors, and
decisions have on the achievement of personal and others’ nutritional health status and a
more sustainable food system [5,7,8,14,15].

With regard to the comparison between NL and FL, the core elements of the two
constructs partially differ since the NL definitions mostly involve nutritional information
and individuals’ capacity or interest in relation to accessing and using such information
in order to maintain nutritional health status [4]. These topics are also included in the
concept of FL, but most FL definitions consider as core construct elements the relationship
between people and food (or food system) and the capacity to use food responsibly [8,15].
Additionally, conceptual boundaries of FL are wider [8]. As argued by Vettori et al. [8], NL
could be considered as a specific part of a multifaceted concept that can be called “food
and nutrition literacy” (FNL) that is realized when people can eat food which satisfies
personal and others’ nutritional health requirements and contributes to a sustainable food
system. Despite this characterization, several authors refer only to some features of the
broader concept of FNL and describe in detail specific aspects of the NL construct; for
example, the interaction between patients and professionals in dietetic and nutritional fields
which have a key role in influencing individual’s NL, since they disseminate information
during doctor appointments [14,16]. Several consequences of NL have been identified
in literature and they generally constitute a group of health-related outcomes which can
influence population health status and dietary habits [8,17–24]. In the literature, there
are some attempts to adequately evaluate the NL dimensions but few data concerning
literacy in the fields of food and nutrition are available worldwide [13,20,23–30]. In the
Italian national context, the discussion concerning the concept of NL is almost completely
absent; however, there are some examples of tools which specifically refer to the concept
of FL [29] or they have been developed and validated for specific population targets [30].
Analogously, in the international context there are some examples of tools developed for
specific population targets (such as, young adults, elderly individuals, children) or that
have never been culturally adapted to contexts different from the original [14,20,23,27]. In
the literature there are some exceptions. Recently, Monteiro et al. [31] assessed the level of
NL in a large sample of Portuguese people, although they did not evaluate the reliability
of the instrument used.

Gibbs et al. [26] developed and validated a novel assessment tool responding to the
need for a valid measure to assess the level of NL in the general population and they also
explored its validity considering a cultural context different from the original [13].

The Nutrition Literacy Assessment Instrument (NLit) was developed, validated, and
refined by Gibbs et al. [13,24–26,32–36] in order to proficiently measure all the aspects em-
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braced by the NL construct. In particular, NLit covers the following subscales: “Nutrition
and Health”, that measures reading comprehension of the summarized Dietary Guidelines
for Americans and includes 10 items; “Energy Sources in Food”, that measures knowledge
of the macronutrient sources in food (10 items); “Household Food Measurement”, that
measures identification of recommended portions (9 items); “Food Label and Numeracy”,
that measures the ability to apply information obtained from the nutrition facts panel
(10 items); “Food Groups”, that measures ability to classify foods by nutrition category and
includes a list of 16 items; and “Consumers Skills”, that measures the ability to navigate
food products to make healthy food choices (9 items).

NLit originated in the U.S. context with the aim to develop a tool for assessing
patients’ knowledge and competencies in the field of nutrition education [32–34] and it
was subsequently adapted to different contexts [13,24,25]. The original version identifies
three levels of NL: likelihood of poor NL (score ≤ 44), possibility of poor NL (score 45–57),
and possibility of good NL (score ≥ 58). One point was given for each correct answer.

From a public health nutrition perspective, NL could help to identify individuals
with a risk of low diet quality. Unhealthy eating habits are among the main reasons of the
low diet quality that largely characterizes the American population [37–39]. These health
problems have been brought into focus even more with the emergence of COVID-19, as
people living with diet-related chronic conditions and diseases are at an increased risk of
severe illness from the novel coronavirus [38].

Similar problems heavily affect the Italian population as well, and some current eating
behaviors decrease adherence to the traditional Mediterranean diet (Med diet) compared
with the past [40]. Med diet is considered a healthy diet as it is rich in vegetable and fruits,
whole grains, and lean proteins (like lean meat, fish, and dried beans) and is associated
with several positive health outcomes [41–43]. Progressive departure from the Med diet is
a harbinger of negative health consequences.

The purpose of our research was to provide a valid NL assessment tool for Italians,
and we focused on the validation of the Nutrition Literacy Assessment Instrument (NLit)
as adapted for the Italian population, considering both the cultural context of food and
nutritional information as well as language. We explored the validity of the tool using
two approaches. First, because a better quality diet is the expected outcome of NL, we
evaluated the relationship between NL and diet quality as measured by adherence to the
Mediterranean Diet. The second approach was based on studying the relationship between
the constructs of NL and HL, that some authors consider to be overlapped [11]. Therefore,
specific aims of this study were: (i) to adapt the original version of the NLit to the Italian
population, and to estimate the validity and reliability of the tool by testing the Nutrition
Literacy Assessment Instrument for Italian subjects (NLit-IT) in a convenience sample of
Italian adults, considering both the level of adherence to the Mediterranean Diet (ii); and
the level of HL. This last objective allowed for a comparison of concepts and to establish
whether the concepts of NL and HL are two distinct constructs or not (iii).

2. Materials and Methods

This is an observational, cross-sectional study. All the data were collected between
and June and July 2020. The University Research Ethics Commission approved the study
(Prot. n. 0082818—UOR: ARRI—Classif. IV/5) and all the adopted procedures were
in accordance with the ethical standards described in the Declaration of Helsinki. The
study was divided in two phases: (1) cultural and linguistic adaptation, and (2) instrument
validity assessment (cross-sectional phase).

2.1. Cultural and Linguistic Adaptation, Phase 1

The translation of the instrument into Italian language was performed by independent
pairs of translators (two native Italian speakers and two native English speakers) who
anonymously translated and later proofread the results of the back-translation process.
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Finally, a committee of three members of the research group reviewed and revised the
different translations and decided on the most appropriate one.

The subsequent step was the cultural adaptation. The aim of this phase was to ensure
that foods and meals presented in the adapted version of the instrument were familiar
to the target population and appeared as typical dishes of the Italian daily diet. This
procedure was in accordance with the previous example of cultural adaptation of the
instrument [13].

A focus group involving five experts (two accredited nutritionists and three experts in
the field of public health and public health nutrition) was formed to select items needing
adaptation and determine criteria to perform substitutions for American food items in
the original tool. The two nutritionists proposed the modified version of items selected
and the three experts scored the proposals. A five-point Likert scale was considered
for each criterion and the version which gained the highest score was finally chosen.
The criteria selected for item adaptation were: (a) equivalence in terms of nutritional
composition (that is the correspondence in terms of macronutrients, and energy intake
from the original version); (b) selection of dishes commonly consumed by the Italian
population; and (c) visual appearance of food.

Calculations of nutritional values were based on the U.S. Department of Agriculture
(USDA) database [44] for the original version; and the Italian National Food Research
Institute (ex-INRAN, renamed CREA) [45] for the adapted items. Nutritionists also referred
to the latest recommended nutrient intake levels for the Italian population [46], and they
replaced Imperial units of measurement (ounces, oz) with European grams (g) (1 oz
corresponds to 28.35 g).

An example of adaptation is provided as follows: “8 oz reduced-fat milk, 2 ounces
sausage patty” was replaced with “a rosetta bread and mortadella, 40 g” that has similar
energetical and nutritional values of the original option.

In regard to the subscale “Household Food Measurement”, in addition to adapting
original items with more familiar recipes, all the dishes were prepared, and the correspon-
dent pictures added (Raw format saved). In regard to the fourth subscale “Food Label and
Numeracy”, the researchers agreed to replace the original food label since in the Italian
context “maccheroni” is generally a homemade dish.

Lastly, the research group decided to change several pictures of the subscale “Con-
sumers Skills” because they appear very different from the national packages used in
the national food trade system. Pictures from public subscale photos database (CCO free
photos) were searched and modified in order to maintain both the correspondence with
the original version tool and the similarity with national food packages.

In line with what has been proposed by Gibbs et al. [13], cognitive interviews were
conducted with the aim of evaluating both clarity of language and familiarity with food
items. Interviews were performed by a member of the research team with five Italian
adults. Interviews foresaw an open dialogue, collecting and discussing the participants’
opinions and interpretations as they answered the questions [13]. These opinions helped to
refine the Italian adapted version of NLit.

An open discussion with the original NLit creator (Professor Dr Heather D. Gibbs)
was carried out about the entire methodological approach in order to ensure that changes
did not alter the intended NLit construct.

2.2. Instrument Validity and Reliability, Phase 2

For validity testing, a convenience sample of n = 74 Italian adults was recruited
based on specific selection criteria, and the online questionnaire containing the NLit-IT was
administered. A convenience recruitment was carried out: the project was promoted within
the university campus through flyers and posters. Two members of the research team
verified the inclusion and exclusion criteria for each subject interested in participating in the
study. Inclusion criteria were the following: 18–69 years old and Italian speaking. Exclusion
criteria included cognitive impairment, severe psychiatric diseases, and end-stage diseases.
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Subjects receiving nutritional treatment for gastrointestinal and/or renal disorders were
also excluded because these conditions require specific diet recommendations that may
differ from healthy diet guidelines for the general population.

The two researchers informed each participant about the study and its objectives via
verbal contact. Each subject who verbally confirmed to participate received by email an
information sheet signed by the person in charge of the study, an invitation to participate,
and an informative letter. Subjects also received the links to access the questionnaires
and a letter containing a code that they needed to enter before starting the compilation
of the questionnaires. Only the participants knew the code, so that data were collected
in a completely anonymous format. Questionnaires included the adapted version of the
NLit-IT; the MEDI-Lite, to assess the adherence to the Med diet [47]; and HLS-EU-Q6
Italian version, to assess the general Health Literacy [48–52].

The sample size was decided on the basis of a previous example of cultural adaptation
of NLit [13], that was for Spanish-Speaking Latinos context in which the content validity
and reliability were confirmed [13,26]. The NLit-IT instrument was also assessed by
counting the number of missing answers per item.

2.3. Measures

As Gibbs et al. [26] observed, there are no international standards for measuring
NL, and diet quality was expected to be related to scores of the NL measure. In fact, as
previously described in the text, diet quality represents a potential outcome of NL [8,17–23].

In the Italian national context, the quality of diet should be provided by adherence
to the Med diet, which is the reference dietary pattern of the national dietary guidelines
for Italians and is effective in maintaining health [41–43]. In this study, adherence to the
Med diet was assessed using the validated Mediterranean Diet Literature-based adherence
score (MEDI-Lite) [47].

The 6-item European Health Literacy Survey Questionnaire (HLS-EU-Q6) is a tool
projected and used by the European Health Literacy Consortium to measure and compare
the general HL in eight different countries [53]. In our research, the Italian version of
the instrument [50,51] was administered to assess similarities and differences between
the construct of NL and HL. We also assessed weekly consumption of soft drink and
fast-food consumption since literature anticipated an association between these variables
and NL construct [8]. MEDI-LITE and HLS-EU-Q6 are both valid tools to assess the level
of adherence to the Med diet and the level of HL, respectively; additionally, they have the
advantage of being quickly administered.

All the tools were administered and completed online by receiving links to access
questionnaires that included items of demographic characteristics, NLit-IT, adherence to
Med diet (MEDI-Lite), level of HL (HLS-EU-Q6), soft drink and fast-food consumption.
Participants were sent another link from the researchers one month later to complete
NLit-IT a second time for Test-retest purposes.

2.3.1. Mediterranean Diet Literature-Based Adherence Score (MEDI-Lite)

The questionnaire [47] assesses the level of adherence to the Med diet by means of
a score that varies from 0 (low adherence) to 18 (high adherence). It considers the daily
or weekly consumption of the following food items: fruit, vegetables, cereals, legumes,
fish and fish-products, meat and meat-products, dairy products, and the consumption of
alcohol and olive oil. To determine the final score for each food group of the Med diet
(fruit, vegetables, cereals, legumes, fish and fish-products), a score of 2 is assigned for the
highest category of consumption, 1 for the intermediate, and 0 for the lowest. Conversely,
for food groups that are not characteristic of the Med diet (meat and dairy products) a score
of 2 is assigned for the lowest category of consumption, 1 for the intermediate, and 0 for
the highest. Regarding alcohol, the score of 2 is given in case of 1–2 alcoholic units/per day
of consumption, 1 and 0 is assigned for the lowest and highest category of consumption
respectively. Finally, regarding olive oil, a score of 2 is attributed for regular consumption,
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1 for frequent, and 0 for occasional intake. The final score is obtained by the sum of
all values.

2.3.2. 6-Item European Health Literacy Survey Questionnaire (HLS-EU-Q6)

The HLS-EU-Q6 represents the short-short form of the 47-item questionnaire for the
assessment of general HL, which was used in the European survey led in eight countries in
2015 [53,54]. It was developed considering the Sorensen’s conceptual model of HL [3] and
was recently validated in Italian context [50,51]. Scores for the instrument were calculated
on the basis of a four-point Likert scale for each of the six items (from 1 for “very difficult”,
to 4 for “very easy”). The final score ranges from 1 to 4 and represents the mean calculated
if at least five of the six items have been completed. According to the final score, three
possible levels of HL have been defined: inadequate HL (1–2); problematic HL (2–3);
sufficient HL (3–4).

2.3.3. Sociodemographic Characteristics, Body Mass Index (kg/m2) (BMI), Soft Drink, and
Fast-Food Consumption

The following sociodemographic characteristics were collected: gender, age, educa-
tional level, and financial situation; and regarding anthropometric measurements, self-
reported height and weight. Data related to educational level and financial situation were
collected by following the classification in use of the National Surveillance Progress by Lo-
cal Health Units towards a Healthier Italy (PASSI) [55], which has been active in Italy since
2006. The body mass index (BMI) was calculated using the weight in kilograms divided
by the square of the height in meters (kg/m2); beginning from a value ≥ 25 kg/m2, BMI
identifies overweight and obese subjects [56]. Potential eating behaviors that are influenced
by NL including soft drink and fast-food consumption [8] were also investigated using
dichotomous items.

2.4. Data Analysis

Data analysis was performed using RStudio software 1.3.1093 (University of Padua,
Padua, Italy). For all of the analyses, a p-value equal to or less than 0.05 was considered
significant. Data was presented as percentage or mean and standard deviation (SD).
Internal consistency was assessed by means of Cronbach’s alpha of the questionnaire for
both the total score and each subscale. To assess test-retest reliability, intraclass correlation
coefficients (ICCs) were calculated for the total score and for each subscale.

Associations between NLit-IT scores and MEDI-Lite score, HLS-EU-Q6 score, BMI
(kg/m2), sociodemographic characteristics, soft drink, and fast-food consumption were
assessed by computing correlations (Spearman’s Rho) or Kruskal-Wallis test.

Multivariate linear regressions analysis was performed including as dependent vari-
able MEDI-Lite score and as independent variables those significantly associated with
the outcome variable in the univariate analysis. The final model was obtained using the
backward stepwise procedure.

3. Results

A slightly higher portion of the total sample (n = 74) was female (56.8%); the mean age
was 38.8 years old (95% CI, 35.8–41.8; SD, 13.1); and the majority had an education level
corresponding to secondary education diploma or higher (75.6%). Characteristics of the
sample were detailed in Table 1.



Int. J. Environ. Res. Public Health 2021, 18, 3562 7 of 19

Table 1. Characteristics of the sample that participated in validity testing of Nutrition Literacy Assessment Instrument for
Italian Subjects (NLit-IT) (n = 74).

Characteristics Mean (SD) or n (%)

Age 38.8 (13.1)

Gender
Female 42 (56.8%)

Education
Less than Secondary education Diploma or General Equivalency Diploma 7 (9.5%)

General Equivalency Diploma 11 (14.9%)
Secondary education Diploma 22 (29.7%)

Bachelor’s degree or University Diploma or higher 34 (45.9%)

Financial situation
Quite or very difficult 15 (20.3%)

Quite or very easy 52 (70.3%)
Refusal response 7 (9.4%)

BMI (kg/m2) 23.5 (3.1)

Soft drink consumption
Yes 20 (27%)

Fast-food consumption
Yes 17 (23%)

NLit-IT score 49 (5.6)

NLit-IT score Retest * 51.9 (6.9)

MEDI-Lite score 10 (2.6)

HLS-EU-Q6 score 2.6 (0.5)

* n = 61 participants completed the second administration of NLit-IT (Test-retest).

3.1. Phase 1

Results from cognitive interviews indicated all NLit-IT items were relevant and clear.
In fact, the maximum of missing answers per item confirmed the easiness of comprehension
and it was 4.7%; thirteen items had 1.6% missing, item 54 had 3.1% missing, and item
44 had 4.7% missing.

The researchers agreed to maintain all the items of the original NLit and to perform
only adaptations of some of them; in so doing, NLit-IT has the same structure of the
original construct.

Regarding the first part of the subscale “Nutrition and Health”, the experts agreed that
it did not need adaptation since there is good agreement between basic dietary guidelines
for Americans and those for the Italian population. Instead, two items of the second part of
this subscale needed adaptation.

Two subscales (the third and the fourth subscale) were entirely adapted on the basis
of the accordance among members who carried out the cross-cultural adaptation (Please
see the paragraph Cultural and Linguistic Adaptation). Specifically, all the items of the
subscale “Household Food Measurement” were changed to improve the cultural relevance
of the subscale. The subsequent subscale “Food Label and Numeracy” was completely
adapted, too. By proceeding in the adaptation of this subscale, the label of the original
instrument was replaced with the label of a typical Italian Sunday lunch that is “lasagne alla
bolognese”, commonly bought as ready-to-eat, and the calculations for the modification of
the proportions were executed.

We also changed an item of the subscale “Food Groups”, and we replaced all the
photos of the subscale “Consumer Skills” except for the items 3 and 6, that maintained the
images of the original tool. Lastly, six more items were replaced and all changes to food
items were shown in Table 2.
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Table 2. Cultural adaptation and substitution of the original instrument items for Italian context.

Original Food Items Final Version Food Items
Comparison and Substitution on the Basis of:

Macronutrient Contents of Proteins (P), g; Fats (F), g;
Carbohydrates (C), g; and Energetics Value (E, kcal)

a. 3 oz hamburger on wheat bun, 20 potato chips, 8 oz
lowfat milk

b. 1 cup of spaghetti with sauce, 1 slice garlic bread, 8 oz
lowfat milk

c. 3 oz skinless chicken, 1 cup steamed green beans, 8 oz
lowfat milk

d. 4 oz pork chop, 1
2 cup steamed white rice, 8 oz

lowfat milk

From the domain “Nutrition and Health”, answers A, B, C, D,
item 6

a. 100 g di filetto di bovino, 80 g di patate arrosto, mezza fetta
di pane, 125 g di yogurt magro

b. 1 piatto di spaghetti con il ragù di carne, 1 cornetto alla
crema, 125 mL di yogurt magro

c. 90 g di petto di pollo, 150 g di fagiolini cotti, mezza fetta di
pane, 125 mL di yogurt magro

d. 100 g di carne di maiale (lombo), 60 g di riso, 125 mL di
yogurt magro

Original food items

P (g) F (g) C (g) E (kcal)

a. 27 17.2 62.8 497.7

b. 12 9 37 279

c. 23.3 0.7 4.8 136

d. 27.3 22 38.5 457

Adapted version items

P (g) F (g) C (g) E (kcal)

a. 29.1 9.8 42.8 362.7

b. 10.9 4.7 55.9 289.8

c. 23.2 0.8 16.7 170.3

d. 28.9 11.2 53.7 416

a. canned tomato soup
b. frozen corn

From the domain “Nutritional and Health”, answers A, B,
item 10

a. sugo pronto di pomodoro
b. piselli surgelati

Original food items

P (g) ˆ F (g) ˆ C (g) ˆ E (kcal) ˆ

a. 1.5 0.4 15.2 66

b. 2.5 0.7 19.2 81

Adapted version items

a. 1.4 0.2 4.5 27

b. 5.5 0.7 6.5 66
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Table 2. Cont.

Original Food Items Final Version Food Items
Comparison and Substitution on the Basis of:

Macronutrient Contents of Proteins (P), g; Fats (F), g;
Carbohydrates (C), g; and Energetics Value (E, kcal)

• peanut butter

From the domain “Energy Sources in Food”, answer D, item 4;
answer B, item 5

• crema spalmabile di nocciole e cacao

Original food items

P (g) ˆ F (g) ˆ C (g) ˆ E (kcal) ˆ

25 50 21,9 594

Adapted version items

6.9 31 55 534

c 8 oz reduced-fat milk, 2 ounces sausage patty
d 8 oz reduced-fat milk, 2 slices bacon

From the domain “Energy Sources in Food”, answers C, D,
item 7

c una rosetta da 50 g, con 40 g di mortadella
d 30 grammi di pane integrale, con 2 fette di prosciutto crudo

e del formaggio spalmabile

Original food items

P (g) F (g) C (g) E (kcal)

c. 27.2 20 13.1 297.4

d. 14.3 12.4 12.8 261.1

Adapted version items

P (g) F (g) C (g) E (kcal)

c. 10.4 12.1 29.4 261.3

d. 14.7 11.7 14.6 219.4

• regular salad dressing

From the domain “Energy Sources in Food”, answer D, item 4;
answer B, item 9

• maionese

Original food items

P (g) ˆ F (g) ˆ C (g) ˆ E (kcal) ˆ

1.3 44.5 5.9 430

Adapted version items

1.1 71 1.6 650

• a glass that contains 8 (eight) ounces of milk

From the domain “Household Food Measurement”, item 1,
item 4

• (1) tazza che contiene 150 mL di yogurt

Original food items

P (g) F (g) C (g) E (kcal)

8 8 12 149

Adapted version items

5.6 6.6 6.6 112.5



Int. J. Environ. Res. Public Health 2021, 18, 3562 10 of 19

Table 2. Cont.

Original Food Items Final Version Food Items
Comparison and Substitution on the Basis of:

Macronutrient Contents of Proteins (P), g; Fats (F), g;
Carbohydrates (C), g; and Energetics Value (E, kcal)

a. 1/2 (one half) cup of black beans,
b. a slice of tortilla,
c. a glass that contains 8 (eight) ounces of milk

From the domain “Household Food Measurement” *, Item 6

a. 150 g (una scatoletta) di fagioli borlotti,
b. una fettina di pane,
c. 1 pomodoro,
d. un cucchiaio di olio extravergine di oliva

Original food items

P (g) F (g) C (g) E (kcal)

a. 6.9 0 19.6 103.5

b. 2 1.5 20 100

c. 4.8 4.8 6.6 89

Total
amount 13.7 6.8 37.1 279

Adapted version items

a. 6.9 0.5 10.5 90

b. 4 0 24 120

c. 1.2 0.2 2.8 17

d. 0 9.1 0 78

Total
amount 12.1 9.6 37.3 305

a. 2 slices of bread
b. 2 slices of cheese
c. 1/2 (one-half) cup of uncooked carrots

From the domain “Household Food Measurement” *, Item 7

a. 1 crostone di pane integrale
b. 1/2 confezione di mozzarella
c. un cucchiaino di olio extravergine di oliva
d. 1 (una) zucchina

Original food items

P (g) F (g) C (g) E (kcal)

a. 10 3 40 199.8

b. 7.5 9.6 1.1 117.9

c. 0.5 0.1 5.8 24.6

Total
amount 18 12.7 46.9 342.3
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Table 2. Cont.

Original Food Items Final Version Food Items
Comparison and Substitution on the Basis of:

Macronutrient Contents of Proteins (P), g; Fats (F), g;
Carbohydrates (C), g; and Energetics Value (E, kcal)

Adapted version items

a. 6.4 1 33 168

b. 11.7 12.1 0.4 158.1

c. 1.5 0.1 1.7 16

d. 0 4.6 0 39

Total
amount 19.6 17.7 35.1 381.1

a. 1 cup of rice
b. 3 (three) ounces of salmon

From the domain “Household Food Measurement” *, Item 8

a. 2 fette di pane
b. 125 g (1 filetto piccolo) di merluzzo

Original food items

P (g) F (g) C (g) E (kcal)

a. 5 3.5 38 200

b. 16.8 10.8 3 180

Total
amount 21.8 14.3 41 380

Adapted version items

a. 9 1.9 57.6 275

b. 21.3 0.4 0 88.8

c. 0 4.6 0 39

Total
amount 30.3 6.9 57.6 402.8

* Portion size was estimated in items 6, 7, and 8 from the domain “Household Food Measurement”. ˆ Per portion 100 g.
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3.2. Phase 2

The mean scores for MEDI-Lite, HLS-EU-Q6, and NLit-IT were 10 (95% CI, 9.42–10.58;
SD, 2.55); 2.6 (95% CI, 2.5–2.7; SD, 0.48); and 49 (95% CI, 47.73–50.27; SD, 5.59), respectively.

The reliability of NLit-IT score was good (ICC = 0.68; 95% CI, 0.46–0.85) and the total
score of the questionnaire had the Cronbach’s alpha of 0.78 (95% CI, 0.69–0.84). ICC and
Cronbach’s alpha of the six subscales were shown in Table 3.

Table 3. Internal consistency and reliability of NLit-IT. Internal consistency was measured using Cronbach’s alpha and
reliability was tested by way of intraclass correlation coefficient (ICC) (Test-retest).

NLit-IT and Subsections Cronbach’s Alpha (ρT) (95% CI) Intraclass Correlation Coefficient (ICC) (95% CI)

All subsections combined 0.78 (0.69–0.84) 0.68 I (0.46–0.85)

Section 1 0.59 (0.45–0.72) 0.49 II (0.21–0.87)

Section 2 0.5 (0.28–0.64) 0.51 II (0.22–0.87)

Section 3 0.27 (0.1–0.55) 0.19 III (0.01–0.63)

Section 4 0.8 (0.76–0.87) 0.45 II (0.19–0.77)

Section 5 0.45 (0.16–0.57) 0.48 II (0.21–0.84)

Section 6 0.52 (0.29–0.66) 0.47 II (0.2–0.83)
I, II, III Reliability was classified as follows: excellent (0.75–1), good reliability I (0.60–0.74), fair reliability II (0.40–0.59), and poor reliability
III (≤0.40) [57].

The associations found between NLit-IT scores and variables considered were shown
in Table 4.

Table 4. Associations between NLit-IT score (for each section and all subsections combined) and the following variables:
MEDI-Lite score, HLS-EU-Q6 score, age, BMI (kg/m2), gender, educational level, financial situation, consumption of soft
drink or fast-food.

MEDI-Lite
Score *

HLS-EU-Q6
Score * Age * BMI * Gender ◦ Education ◦ Financial

Situation ◦
Consume

Soft Drink ◦
Consume

Fast-Food ◦

All sub-
sections

com-
bined

p < 0.05 p ≥ 0.05 p ≥ 0.05 p ≥ 0.05 p ≥ 0.05 p < 0.01 p ≥ 0.05 p ≥ 0.05 p ≥ 0.05

Section 1 p ≥ 0.05 p ≥ 0.05 p ≥ 0.05 p < 0.05 p ≥ 0.05 p < 0.05 p ≥ 0.05 p ≥ 0.05 p ≥ 0.05
Section 2 p ≥ 0.05 p ≥ 0.05 p ≥ 0.05 p ≥ 0.05 p ≥ 0.05 p ≥ 0.05 p ≥ 0.05 p < 0.05 p ≥ 0.05
Section 3 p < 0.05 p ≥ 0.05 p ≥ 0.05 p ≥ 0.05 p ≥ 0.05 p ≥ 0.05 p ≥ 0.05 p ≥ 0.05 p ≥ 0.05
Section 4 p ≥ 0.05 p ≥ 0.05 p ≥ 0.05 p ≥ 0.05 p ≥ 0.05 p < 0.01 p ≥ 0.05 p ≥ 0.05 p ≥ 0.05
Section 5 p ≥ 0.05 p ≥ 0.05 p ≥ 0.05 p ≥ 0.05 p ≥ 0.05 p ≥ 0.05 p ≥ 0.05 p < 0.05 p < 0.05
Section 6 p ≥ 0.05 p ≥ 0.05 p ≥ 0.05 p ≥ 0.05 p ≥ 0.05 p ≥ 0.05 p ≥ 0.05 p ≥ 0.05 p ≥ 0.05

* Spearman’s Rho was calculated; ◦ Kruskal-Wallis test was computed.

The total score of NLit-IT had positive significant associations with MEDI-Lite score
(Rho = 0.25; p-value = 0.031) and education (median, 50.5; SD, 5.55; p-value = 0.005).

Subscale 1 “Nutrition and Health” of NLit-IT had significant associations with BMI
(kg/m2) (Rho = −0.26; p-value = 0.024) and education (median (Less than High school or
General Equivalency Diploma), 9; median (General Equivalency Diploma), 6; median (High
school), 6; median (Bachelor’s degree or University Diploma or higher) 9; p-value = 0.009).
Subscale 4 “Food Label and Numeracy” was significantly associated with education too
(median (Less than High school or General Equivalency Diploma), 8; median (General
Equivalency Diploma), 6; median (High school), 6; median (Bachelor’s degree or University
Diploma or higher) 10; p-value = 0.009). Subscale 3 “Household Food Measurement” had
positive significant association with MEDI-Lite score (Rho = 0.27; p-value = 0.019). Soft
drink consumption was associated with subscale 2 “Energy Sources in Food” (median
(Yes), 8; median (No), 9; p-value = 0.02) and 5 “Food Groups” (median (Yes), 12; median
(No), 13; p-value = 0.01) too. Additionally, subscale 5 “Food Groups” was associated with
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fast-food consumption (median (Yes), 12; median (No), 13; p-value = 0.03). There were no
significant associations between NLit-IT scores and HLS-EU-Q6 score. Univariate linear
regressions performed showed that the variables significantly associated with MEDI-Lite
score were NLit-IT score, age, soft drink, and fast-food consumption and they were so
included for multivariate linear regressions. In the final model, NLit-IT score and age
confirmed positive significant associations with MEDI-Lite score (R2 (NLit-IT score) = 0.13;
R2 (age) = 0.05; β = 0.13; p-value = 0.008). Multivariate regressions were shown in Table 5.

Table 5. In the first model, multivariate model of linear regression analysis was fitted setting up MEDI-Lite score as the
dependent variable (y) and NLit-IT score, age, “soft drink consumption”, and “fast-food consumption” as independent
variables (x) because they showed significant associations with MEDI-Lite score performing univariate linear regressions. In
the final model, NLit-IT score and age were considered and they confirmed to positive significantly contribute to variability
of y.

First Model

Multiple R-Squared (R2) Adjusted R-Squared p-Value

0.1603 0.1116 0.016

β Standard Error p-Value

NLit-IT score 0.1205 0.0516 0.0224

Age 0.0426 0.0223 0.0608

To consume soft drink 0.069 0.6753 0.9188

To consume fast-food −1.099 0.6872 0.1143

Final Model

Multiple R-squared (R2) Adjusted R-squared p-Value

0.1284 0.1039 0.008

β Standard Error p-Value

NLit-IT score 0.1298 0.0505 0.0123

Age 0.0449 0.0218 0.0427

4. Discussion

In the present research, reliability and validity of the translated and adapted ques-
tionnaire for the assessment of NL in Italian context (NLit-IT) were assessed. Results ob-
tained proved internal consistency (ρT = 0.78; 95% CI, 0.69–0.84) and reliability (ICC = 0.68,
95% CI, 0.46–0.85) of NLit-IT. NLit-IT score was positively associated with diet quality
(MEDI-Lite score) (p < 0.05) and education (p < 0.01). Additionally, multivariate linear
regression analysis confirmed that NLit-IT score, along with age, contributed to predict
MEDI-Lite score (p < 0.01).

In line with previous validation studies [13,26], diet quality was considered as a
convergent construct of NL and the scores of MEDI-Lite and NLit-IT were expected to
trend in the same direction. Evidence from literature suggests that diet quality and healthy
eating behaviors are influenced by NL [8]. Individuals’ NL originates from information
exchange with experts, peers, parents or caregivers, and it is also influenced by the context.
This process may give rise to skilled individuals [17,58,59] and lead them to make healthier
food choices as well as developing and maintaining healthy dietary habits [17–19,22,23].
Most recently, Ahmadpour et al. [60] investigated this relationship and focused their
attention in youth. These authors attributed a central role of NL as a key instrument for
health policies oriented to promote healthful diets in elementary school children.

In the Italian context, one of the best indicators of diet quality is represented by ad-
herence to the Mediterranean Diet, since it proved effective in reducing the risk of overall
as well as cardiovascular disease mortality [61,62]. Other evidence from the literature
confirmed the role of this dietary pattern in preventing overall cancer mortality and neu-
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rodegenerative diseases [41,42]. Most recently, research confirmed the role of this dietary
pattern in the prevention of cardiovascular diseases (such as blood pressure, dyslipidemia,
and diabetes) and cancer as well as brain function (e.g., Parkinson’s disease) [63] and men-
tal health conditions (e.g., major depression, and anxiety) [64]. Additionally, a very recent
international research study suggested that increased adherence to the Mediterranean Diet
seems to be positively related with increased physical activity in youth [65].

Along with the Mediterranean Diet, we found an association between NLit-IT score
and education: this is in line with the literature that discussed the relationship between
education and health [3] or nutritional literacy [26,35] and, in the case of NL, it embraces a
set of individuals’ knowledge and competencies that develop over the course of life and
could be regarded as an outcome of nutritional health education.

The other covariate together with NLit-IT score that significantly contributed to MEDI-
Lite score was age; however, the strength of this association is very small and in line with
what has been already discussed in literature where the adherence to this diet is more
closely associated with older age [66].

Mediterranean diet has been recognized by UNESCO as a cultural heritage of human-
ity and all the Mediterranean populations could easily benefit from the specific characteris-
tics of their traditional diet. Despite this, some worrying data showed that Italian people
are moving away from this diet [67], including the youngest [68,69].

In particular, from literature emerges a lower-than-recommended intake of all food
categories included in the Mediterranean diet pyramid, along with excess in sweets, red
and processed meats, and a widespread sedentary lifestyle [67]. In line with this evidence,
our sample, that showed an intermediate level of NL (49 score), had a level of adherence to
the Mediterranean diet far from high (10 score).

This mediocre level of adherence to the Mediterranean diet is in line with results
obtained through a large online survey conducted in a sample of 1820 individuals who
completed the web version of the MEDI-Lite score during the year 2019 [42]. These
results also suggested that female gender, advanced age (>45 years), and higher education
level were associated with a higher probability of having the highest level of adherence
and that some sub-groups (males, younger individuals, and those with lower levels of
education) need to improve their eating behaviors for reaching higher adherence scores to
the Mediterranean Diet.

Regarding the comparison between HL and NL, our results suggested that there is
not a significant association between HLS-EU-Q6 score and NLit-IT score in line with what
has already been published [13]. Indeed, it was observed that NL requires knowledge,
competencies, and skills that are not measurable in the same way used by HL tools [13].

The results obtained through the present research corroborate the point of view
proposed in the literature that HL is separate from NL by conceptual boundaries. Like
other validation studies [13], NLit-IT was not only linguistically, but also culturally adapted.
A group of experts in the field of nutrition, dietetics, and public health drove the adaptation
phase, maintaining the same construct of the original instrument (same subscales and same
number of items), and at the same time including food dishes which are familiar for Italian
people. This seems to produce an adequate level of comprehension, as evidenced by the
low level of missing answers per item (lower than 5%).

Our results proved that the internal consistency and the reliability of the entire NLit-
IT were good and higher than the single subscale, this testifies that it is advisable the
administration of the entire tool instead of single subscale to assess the entire construct
of NL.

Some investigations conducted in the national context anticipated a medium level
of procedural knowledge in the field of nutrition and health [40]; the same authors also
discussed that this kind of knowledge was significantly associated with adherence to the
Mediterranean dietary pattern and a lower prevalence of obesity [40].

Other national research [70] has focused on children, which represent an important
segment of the population at risk of low diet quality since unhealthy diet behaviors and
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a sedentary lifestyle are common in this age group [71]. These authors [70] described
an innovative educational program based on the approach “learning through playing”,
which seems to be effective in children considering nutritional knowledge increased after
the intervention.

Despite this evidence, data provided by the literature came from questionnaires that
referred to a construct different from NLit. In one of the previously cited studies [40], the
questionnaire included some subscales that did not referto the field of nutrition or dietetics
and it missed some subscales included in the NLit such as “Household Food Measurement”
and “Food Label and Numeracy”.

The study presented in this manuscript has some limitations. First, it was subjected
to common survey limitations such as self-reported data and social desirability, so that
future studies in the national context should consider larger and representative, instead
of convenience, samples. Some authors highlighted limitations in this approach such as
inherent bias related to self-report and measurement errors related to methodology [72].
Additionally, although NLit-IT has shown good internal consistency and reliability, values
are lower for the subscale 3 “Household Food Measurement” and future studies aiming
to deepen validity and reliability of NLit-IT should consider other factors that influence
reliability. Finally, our results suggest it is reasonable to think higher levels of education are
associated with higher levels of NL and vice versa; however, data related to educational
level was collected in line with the Italian National Surveillance PASSI [55] that does
not allow to distinguish between the highest educational degrees which are all grouped
under the same heading “Bachelor’s degree or University Diploma or higher”. These
differences about the relationship between the highest levels of education and NL still need
to be explored.

5. Conclusions

Although a very large amount of information about food and nutrition is available
to consumers who can access it, they often struggle to recognize evidence-based informa-
tion and effectively manage their diet. Thus, there is a need to develop and implement
interventions in order to increase the public’s NL level. The first step is represented by
establishing valid instruments to measure the NL dimensions. The research presented
in this manuscript is based on this perspective and represents the first attempt to study
validity and reliability of adapted version of NLit for Italians.

Furthermore, the administration of validated instruments to measure NL could have
a vital role in clinical fields in the development of an individual’s awareness of NL. This
awareness could help professionals guide their patients in the achievement of healthful diet.

In line with the study’s purpose, specific goals have been achieved. We adapted
not only linguistically, but also culturally, the NLit tool, and we estimated reliability and
validity of the adapted version NLit-IT. Cultural adaptation of NLit was performed by
experts in the field of nutrition and dietetics and public health nutrition. Thanks to this
methodological approach, we obtained a validated tool which contains items, represented
by foods and dishes, that are familiar to the general Italian population, without altering
the intended construct of the original tool. Further studies with the same objective of the
present research and conducted in countries different from US or Italy should consider
and perform this phase of adaptation. We recommend to conduct cultural adaptation of
the tool using official dietary guidelines for the target population to perform substitutions
of foods and dishes. Secondly, we recommend to maintain correspondence in terms of
macronutrients, and energy intake from the original version.

Regarding the relationship between HL and NL investigated in the present study, data
analysis conducted supported the idea that they could be considered as distinct concepts.

In addition, results obtained showed that internal consistency and reliability of the
tool are good, and there is a significant association between NLit-IT score and MEDI-Lite
score. Specifically, multivariate linear regression analysis suggested that NLit-IT score
positively predicted, though slightly, the adherence to Mediterranean Diet. These results
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are in line with findings of the original NLit validation; and this consistency across cultural
contexts increases the validity of the NLit tool and suggests it could be applicable and
similarly adapted to other cultural contexts.

We argue that this research could contribute in filling the gap concerning NL levels
of the Italian population by proving a valid instrument to measure this construct. Our
findings also provide an example of adaptation of the NLit in a population that present
differences and distinctiveness regarding cultural and environmental background with
respect to the US context.

Author Contributions: Conceptualization, V.V., G.S., H.D.G., F.S., C.L. and G.B.; methodology, V.V.,
C.L. and G.B.; formal analysis, V.V., C.L., and G.B.; investigation, V.V., I.F., D.G. and G.C.; resources,
G.B.; data curation, V.V., C.L. and G.B.; writing—original draft preparation, V.V.; writing—review
and editing, V.L., C.L., H.D.G. and G.B.; supervision, G.B. All authors have read and agreed to the
published version of the manuscript.

Funding: This research received no external funding.

Institutional Review Board Statement: The study was conducted according to the guidelines of the
Declaration of Helsinki, and approved by the Ethics Committee of University of Florence (Prot. n.
0082818—UOR: ARRI—Classif. IV/5, 15/06/2020).

Informed Consent Statement: Written informed consent has been waived because data was col-
lected anonymously.

Data Availability Statement: The data are stored in a password-protected electronic archive held by
the person in charge of the study. Only the person in charge of the study and the researchers of data
curation, V.V., C.L., and G.B. can access the file archive.

Conflicts of Interest: The authors declare no conflict of interest.

References
1. Freedman, D.A.; Bess, K.D.; Tucker, H.A.; Boyd, D.L.; Tuchman, A.M.; Wallston, K.A. Public health literacy defined. Am. J. Prev

Med. 2009, 36, 446–451. [CrossRef] [PubMed]
2. Simonds, S.K. Health education as social policy. Health Educ. Monogr. 1974, 2, 1–10. [CrossRef]
3. Sørensen, K.; Van den Broucke, S.; Fullam, J.; Doyle, G.; Pelikan, J.; Slonska, Z.; Brand, H.; (HLS-EU) Consortium Health Literacy

Project European. Health literacy and public health: A systematic review and integration of definitions and models. BMC Public
Health 2012, 12, 80. [CrossRef] [PubMed]

4. Silk, K.J.; Sherry, J.; Winn, B.; Keesecker, N.; Horodynski, M.A.; Sayir, A. Increasing nutrition literacy: Testing the effectiveness of
print, web site, and game modalities. J. Nutr. Educ. Behav. 2008, 40, 3–10. [CrossRef]

5. Vidgen, H.A.; Gallegos, D. Defining food literacy and its components. Appetite 2014, 76, 50–59. [CrossRef] [PubMed]
6. Truman, E.; Bischoff, M.; Elliott, C. Which literacy for health promotion: Health, food, nutrition or media? Health Promot. Int.

2020, 35, 432–444. [CrossRef] [PubMed]
7. Truman, E.; Lane, D.; Elliott, C. Defining food literacy: A scoping review. Appetite 2017, 116, 365–371. [CrossRef]
8. Vettori, V.; Lorini, C.; Milani, C.; Bonaccorsi, G. Towards the implementation of a conceptual framework of food and nutrition

literacy: Providing healthy eating for the population. Int. J. Environ. Res. Public Health 2019, 16, 5041. [CrossRef]
9. Rosas, R.; Pimenta, F.; Leal, I.; Schwarzer, R. FOODLIT-PRO: Food literacy domains, influential factors and determinants—A

qualitative study. Nutrients 2019, 12, 88. [CrossRef]
10. Rosas, R.; Pimenta, F.; Leal, I.; Schwarzer, R. FOODLIT-PRO: Conceptual and empirical development of the food literacy wheel.

Int. J. Food Sci. Nutr. 2021, 72, 99–111. [CrossRef]
11. Krause, C.G.; Sommerhalder, K.; Beer-Borst, S.; Abel, T. Just a subtle difference? Findings from a systematic review on definitions

of nutrition literacy and food literacy. Health Promot. Int. 2016, 33, 378–389. [CrossRef] [PubMed]
12. Velardo, S. The nuances of health literacy, nutrition literacy, and food literacy. J. Nutr. Educ. Behav. 2015, 47, 385–389. [CrossRef]
13. Gibbs, H.D.; Camargo, J.; Owens, S.; Gajewski, B.; Cupertino, A.P. Measuring nutrition literacy in Spanish-speaking Latinos: An

exploratory validation study. J. Immigr. Minor. Health 2018, 20, 1508–1515. [CrossRef]
14. Guttersrud, Ø.; Dalane, J.Ø.; Pettersen, S. Improving measurement in nutrition literacy research using Rash modelling: Examining

construct validity of stage-specific ‘critical nutrition literacy’ scales. Public Health Nutr. 2013, 17, 877–883. [CrossRef]
15. Cullen, T.; Hatch, J.; Martin, W.; Higgins, J.W.; Sheppard, R. Food literacy: Definition and framework for action. Can. J. Diet. Pract.

Res. 2015, 76, 140–145. [CrossRef]
16. Velardo, S. Nutrition literacy for the health literate. J. Nutr. Educ. Behav. 2017, 49, 183. [CrossRef]
17. Aihara, Y.; Minai, J. Barriers and catalysts of nutrition literacy among elderly Japanese people. Health Promot. Int. 2011, 26,

421–431. [CrossRef]

http://doi.org/10.1016/j.amepre.2009.02.001
http://www.ncbi.nlm.nih.gov/pubmed/19362698
http://doi.org/10.1177/10901981740020S102
http://doi.org/10.1186/1471-2458-12-80
http://www.ncbi.nlm.nih.gov/pubmed/22276600
http://doi.org/10.1016/j.jneb.2007.08.012
http://doi.org/10.1016/j.appet.2014.01.010
http://www.ncbi.nlm.nih.gov/pubmed/24462490
http://doi.org/10.1093/heapro/daz007
http://www.ncbi.nlm.nih.gov/pubmed/30793740
http://doi.org/10.1016/j.appet.2017.05.007
http://doi.org/10.3390/ijerph16245041
http://doi.org/10.3390/nu12010088
http://doi.org/10.1080/09637486.2020.1762547
http://doi.org/10.1093/heapro/daw084
http://www.ncbi.nlm.nih.gov/pubmed/27803197
http://doi.org/10.1016/j.jneb.2015.04.328
http://doi.org/10.1007/s10903-017-0678-1
http://doi.org/10.1017/S1368980013000530
http://doi.org/10.3148/cjdpr-2015-010
http://doi.org/10.1016/j.jneb.2016.07.018
http://doi.org/10.1093/heapro/dar005


Int. J. Environ. Res. Public Health 2021, 18, 3562 17 of 19

18. Cassar, A.M.; Denyer, G.S.; O’Connor, H.T.; Gifford, J.A. A qualitative investigation to underpin the development of an electronic
tool to assess nutrition literacy in Australians adults. Nutrients 2018, 10, 251. [CrossRef] [PubMed]

19. Duncan, M.J.; Vandelanotte, C.; Rosenkranz, R.R.; Caperchione, C.M.; Ding, H.; Ellison, M.; George, E.S.; Hooker, C.; Karunanithi,
M.; Kolt, G.S.; et al. Effectiveness of a website and mobile phone based physical activity and nutrition intervention for middle-aged
males: Trial protocol and baseline findings of the ManUp Study. BMC Public Health 2012, 12, 1–14. [CrossRef] [PubMed]

20. Mearns, G.J.; Chepulis, L.; Britnell, S.; Skinner, K. Health and nutritional literacy of New Zealand nursing students. J. Nurs. Educ.
2017, 56, 43–48. [CrossRef]

21. Schulman, J.A.; Rienzo, B.A. The importance of physicians’ nutrition literacy in the management of diabetes mellitus. Med. Educ.
Online 2001, 6, 4530. [CrossRef]

22. Sacco, J.E.; Sumanac, D.; Tarasuk, V. Front-of-package references to fiber on foods in Canadian supermarkets highlight the need
for increased nutrition knowledge among consumers. J. Nutr. Educ. Behav. 2013, 45, 518–524. [CrossRef] [PubMed]

23. Patel, P.; Panaich, S.; Steinberg, J.; Zalawadiya, S.; Kumar, A.; Aranha, A.; Cardozo, L. Use of nutrition literacy scale in elderly
minority population. J. Nutr. Health Aging 2013, 17, 894–897. [CrossRef] [PubMed]

24. Gibbs, H.D.; Ellerbeck, E.F.; Befort, C.; Gajewski, B.; Kennett, A.R.; Yu, Q.; Christifano, D.; Sullivan, D.K. Measuring nutrition
literacy in breast cancer patients: Development of a novel instrument. J. Cancer Educ. 2016, 31, 493–499. [CrossRef]

25. Gibbs, H.D.; Kennett, A.R.; Kerling, E.H.; Yu, Q.; Gajewski, B.; Ptomey, L.T.; Sullivan, D.K. Assessing the nutrition literacy of
parents and its relationship with child diet quality. J. Nutr. Educ. Behav. 2016, 48, 505–509. [CrossRef]

26. Gibbs, H.D.; Ellerbeck, E.F.; Gajewski, B.; Zhang, C.; Sullivan, D.K. The Nutrition Literacy Assessment Instrument is a valid and
reliable measure of nutrition literacy in adults with chronic disease. J. Nutr. Educ. Behav. 2018, 50, 247–257. [CrossRef] [PubMed]

27. Doustmohammadian, A.; Omidvar, N.; Keshavarz-Mohammadi, N.; Abdollahi, M.; Amini, M.; Eini-Zinab, H. Developing
and validating a scale to measure food and nutrition literacy (FNLIT) in elementary school children in Iran. PLoS ONE 2017,
12, e179196. [CrossRef] [PubMed]

28. Krause, C.G.; Beer-Borst, S.; Sommerhalder, K.; Hayoz, S.; Abel, T. A short food literacy questionnaire (SFLQ) for adults: Findings
from a Swiss validation study. Appetite 2018, 120, 275–280. [CrossRef]

29. Palumbo, R.; Annarumma, C.; Adinolfi, P.; Vezzosi, S.; Troiano, E.; Catinello, G.; Manna, R. Crafting and applying a tool to assess
food literacy: Findings from a pilot study. Trends Food Sci. Technol. 2017, 67, 1182–1273. [CrossRef]

30. Tabacchi, G.; Battaglia, G.; Messina, G.; Paoli, A.; Palma, A.; Bellafiore, M. Validity and internal consistency of the preschool-FLAT,
a new tool for the assessment of food literacy in young children from the training-to-health project. Int. J. Environ. Res. Public
Health 2020, 17, 2759. [CrossRef]

31. Monteiro, M.; Fontes, T.; Ferreira-Pêgo, C. Nutrition Literacy of Portuguese Adults—A Pilot Study. Int. J. Environ. Res. Public
Health 2021, 18, 3177. [CrossRef]

32. Gibbs, H.; Chapman-Novakofski, K. Exploring nutrition literacy: Attention to assessment and the skills clients need. Health 2012,
4, 120–124. [CrossRef]

33. Gibbs, H.; Chapman-Novakofski, K. Establishing content validity for the Nutrition Literacy Assessment Instrument. Prev Chronic
Dis. 2013, 10, 1–9. [CrossRef] [PubMed]

34. Gibbs, H.D.; Harvey, S.; Owens, S.; Boyle, D.; Sullivan, D.K. Engaging experts and patients to refine the Nutrition Literacy
Assessment Instrument. BMC Nutr 2017, 3, 71. [CrossRef]

35. Gibbs, H.D.; Bonenberger, H.; Hull, H.R.; Sullivan, D.K.; Gibson, C.A. Validity of an updated nutrition literacy assessment
instrument with the new nutrition facts panel. Int. J. Food Sci. Nutr. 2020, 71, 116–121. [CrossRef]

36. Taylor, M.K.; Sullivan, D.K.; Ellerbeck, E.F.; Gajewski, B.J.; Gibbs, H.D. Nutrition literacy predicts adherence to healthy/unhealthy
diet patterns in adults with a nutrition-related chronic condition. Public Health Nutr. 2019, 22, 2157–2169. [CrossRef]

37. U.S. Department of Agriculture; US Department of Health and Human Services. Scientific Report of the 2015 Dietary Guidelines
Advisory Committee. Available online: https://health.gov/dietaryguidelines/2015-scientific-report/PDFs/Scientific-Report-of-
the-2015-Dietary-Guidelines-Advisory-Committee.pdf (accessed on 15 November 2020).

38. U.S. Department of Agriculture; U.S. Department of Health and Human Services. Dietary Guidelines for Americans, 2020–2025.
9th Edition; December 2020. Available online: https://www.dietaryguidelines.gov/sites/default/files/2020-12/Dietary_
Guidelines_for_Americans_2020-2025.pdf (accessed on 15 November 2020).

39. Guenther, P.M.; Kirkpatrick, S.I.; Reedy, J.; Krebs-Smith, S.M.; Buckman, D.W.; Dodd, K.W.; Casavale, K.O.; Carroll, R.J. The
healthy eating index-2010 is a valid and reliable measure of diet quality according to the 2010 Dietary Guidelines for Americans.
J. Nutr. 2014, 144, 399–407. [CrossRef]

40. Bonaccio, M.; Di Castelnuovo, A.; Costanzo, S.; De Lucia, F.; Olivieri, M.; Donati, M.B.; de Gaetano, G.; Iacoviello, L.; Bonanni,
A.; Moli-sani Project Investigators. Nutrition knowledge is associated with higher adherence to Mediterranean diet and lower
prevalence of obesity. Results from the Moli-sani study. Appetite 2013, 68, 139–146. [CrossRef]

41. Dinu, M.; Pagliai, G.; Casini, A.; Sof, F. Mediterranean diet and multiple health outcomes: An umbrella review of meta-analyses
of observational studies and randomised trials. Eur. J. Clin. Nutr. 2018, 72, 30–43. [CrossRef]

42. Dinu, M.; Pagliai, G.; Giangrandi, I.; Colombini, B.; Toniolo, L.; Gensini, G.; Sofi, F. Adherence to the Mediterranean diet among
Italian adults: Results from the web-based Medi-Lite questionnaire. Int. J. Food Sci. Nutr. 2020, 12, 1–9. [CrossRef]

http://doi.org/10.3390/nu10020251
http://www.ncbi.nlm.nih.gov/pubmed/29473889
http://doi.org/10.1186/1471-2458-12-656
http://www.ncbi.nlm.nih.gov/pubmed/22894747
http://doi.org/10.3928/01484834-20161219-09
http://doi.org/10.3402/meo.v6i.4530
http://doi.org/10.1016/j.jneb.2013.02.003
http://www.ncbi.nlm.nih.gov/pubmed/23726892
http://doi.org/10.1007/s12603-013-0355-6
http://www.ncbi.nlm.nih.gov/pubmed/24257573
http://doi.org/10.1007/s13187-015-0851-y
http://doi.org/10.1016/j.jneb.2016.04.006
http://doi.org/10.1016/j.jneb.2017.10.008
http://www.ncbi.nlm.nih.gov/pubmed/29246567
http://doi.org/10.1371/journal.pone.0179196
http://www.ncbi.nlm.nih.gov/pubmed/28654646
http://doi.org/10.1016/j.appet.2017.08.039
http://doi.org/10.1016/j.tifs.2017.07.002
http://doi.org/10.3390/ijerph17082759
http://doi.org/10.3390/ijerph18063177
http://doi.org/10.4236/health.2012.43019
http://doi.org/10.5888/pcd10.120267
http://www.ncbi.nlm.nih.gov/pubmed/23823698
http://doi.org/10.1186/s40795-017-0190-y
http://doi.org/10.1080/09637486.2019.1606167
http://doi.org/10.1017/S1368980019001289
https://health.gov/dietaryguidelines/2015-scientific-report/PDFs/Scientific-Report-of-the-2015-Dietary-Guidelines-Advisory-Committee.pdf
https://health.gov/dietaryguidelines/2015-scientific-report/PDFs/Scientific-Report-of-the-2015-Dietary-Guidelines-Advisory-Committee.pdf
https://www.dietaryguidelines.gov/sites/default/files/2020-12/Dietary_Guidelines_for_Americans_2020-2025.pdf
https://www.dietaryguidelines.gov/sites/default/files/2020-12/Dietary_Guidelines_for_Americans_2020-2025.pdf
http://doi.org/10.3945/jn.113.183079
http://doi.org/10.1016/j.appet.2013.04.026
http://doi.org/10.1038/ejcn.2017.58
http://doi.org/10.1080/09637486.2020.1793306


Int. J. Environ. Res. Public Health 2021, 18, 3562 18 of 19

43. Bonaccio, M.; Di Castelnuovo, A.; Costanzo, S.; De Curtis, A.; Persichillo, M.; Cerletti, C.; Donati, M.B.; de Gaetano, G.; Iacoviello,
L.; Moli-sani Study Investigators. Association of a traditional Mediterranean diet and non-Mediterranean dietary scores with
all-cause and cause-specific mortality: Prospective findings from the Moli-sani Study. Eur. J. Nutr. 2021, 60, 729–746. [CrossRef]

44. U.S. Department of Agriculture. FoodData Central Search Results. Available online: https://fdc.nal.usda.gov/fdc-app.html#/
(accessed on 15 November 2020).

45. Consiglio per la Ricerca in Agricoltura e l’Analisi dell’Economia Agraria (CREA). Available online: https://www.
alimentinutrizione.it/tabelle-nutrizionali/ricerca-per-alimento (accessed on 15 November 2020).

46. Tabelle LARN—Livelli di Assunzione di Riferimento di Nutrienti ed Energia per la Popolazione Italiana 2014. Available online:
https://sinu.it/tabelle-larn-2014/ (accessed on 15 November 2020).

47. 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. J. Food Sci. Nutr. 2017, 68, 757–762. [CrossRef]

48. Bonaccorsi, G.; Lastrucci, V.; Vettori, V.; Lorini, C.; Florence Health Literacy Research Group. Functional health literacy in a
population-based sample in Florence: A cross-sectional study using the Newest Vital Sign. BMJ Open 2019, 9, 1–11. [CrossRef]

49. Lastrucci, V.; Lorini, C.; Caini, S.; Florence Health Literacy Research Group; Bonaccorsi, G. Health literacy as a mediator of the
relationship between socioeconomic status and health: A cross-sectional study in a population-based sample in Florence. PLoS
ONE 2019, 14, e227007. [CrossRef]

50. Lorini, C.; Santomauro, F.; Grazzini, M.; Mantwill, S.; Vettori, V.; Lastrucci, V.; Bechini, A.; Boccalini, S.; Bussotti, A.; Bonaccorsi, G.
Health literacy in Italy: A cross-sectional study protocol to assess the health literacy level in a population-based sample, and to
validate health literacy measures in the Italian language. BMJ Open 2017, 7, 1–9. [CrossRef] [PubMed]

51. Lorini, C.; Lastrucci, V.; Mantwill, S.; Vettori, V.; Bonaccorsi, G. Florence Health Literacy Research Group. Measuring health
literacy in Italy: A validation study of the HLS-EU-Q16 and of the HLS-EU-Q6 in Italian language, conducted in Florence and its
surroundings. Ann. Ist. Super Sanita 2019, 55, 10–18. [CrossRef] [PubMed]

52. Lorini, C.; Lastrucci, V.; Paolini, D.; Bonaccorsi, G.; Florence Health Literacy Research Group. Measuring health literacy combining
performance-based and self-assessed measures: The roles of age, educational level and financial resources in predicting health
literacy skills. A cross-sectional study conducted in Florence (Italy). BMJ Open 2020, 10, e035987. [CrossRef] [PubMed]

53. Sørensen, K.; Pelikan, J.M.; Röthlin, F.; Ganahl, K.; Slonska, Z.; Doyle, G.; Fullam, J.; Kondilis, B.; Agrafiotis, D.; Uiters, E.; et al.
HLS-EU Consortium. Health literacy in Europe: Comparative results of the European health literacy survey (HLS-EU). Eur. J.
Public Health 2015, 25, 1053–1058. [CrossRef] [PubMed]

54. Pelikan, J.M.; Ganahl, K. Measuring health literacy in general populations: Primary findings from the HLS-EU Consortium’s
health literacy assessment effort. Stud. Health Technol. Inf. 2017, 240, 34–59.

55. EpiCentro. Il Portale dell’Epidemiologia per la Sanità Pubblica. La sorveglianza Passi. Available online: http://www.epicentro.
iss.it/passi/; english version: http://www.epicentro.iss.it/passi/en/english.asp (accessed on 15 November 2020).

56. Ulijaszek, S.J. Obesity: Preventing and managing the Global Epidemic. Report of a WHO Consultation. WHO Technical Report
Series 894. J. Biosoc. Sci. 2003, 35, 624–625. [CrossRef]

57. Cicchetti, D.V. Guidelines, criteria, and rules of thumb for evaluating normed and standardized assessment instruments in
psychology. Psychol. Assess. 1994, 6, 284–290. [CrossRef]

58. Watson, W.L.; Chapman, K.; King, L.; Kelly, B.; Hughes, C.; Yu Louie, J.C.; Crawford, J.; Gill, T.P. How well do Australian shoppers
understand energy terms on food labels? Public Health Nutr. 2013, 16, 409–417. [CrossRef]

59. Zoellner, J.; Connell, C.; Bounds, W.; Crook, L.; Yadrick, K. Nutrition literacy status and preferred nutrition communication
channels among adults in the Lower Mississippi Delta. Prev. Chronic Dis. 2009, 6, 1–11.

60. Ahmadpour, M.; Omidvar, N.; Doustmohammadian, A.; Rahimiforoushani, A.; Shakibazadeh, E. Children Food and Nutrition
Literacy—A New Challenge in Daily Health and Life, the New Solution: Using Intervention Mapping Model Through a Mixed
Methods Protocol. J. Med. Life 2020, 13, 175–182. [CrossRef]

61. Fung, T.T.; Rexrode, K.M.; Mantzoros, C.S.; Manson, J.E.; Willett, W.C.; Hu, F.B. Mediterranean diet and incidence of and mortality
from coronary heart disease and stroke in women. Circulation 2009, 119, 1093–1100. [CrossRef]

62. Lopez-Garcia, E.; Rodriguez-Artalejo, F.; Li, T.Y.; Fung, T.T.; Li, S.; Willett, W.C.; Rimm, E.B.; Hu, F.B. The Mediterranean-style
dietary pattern and mortality among men and women with cardiovascular disease. Am. J. Clin. Nutr. 2014, 99, 172–180. [CrossRef]

63. Sánchez-Sánchez, M.L.; García-Vigara, A.; Hidalgo-Mora, J.J.; García-Pérez, M.Á.; Tarín, J.; Cano, A. Mediterranean diet and
health: A systematic review of epidemiological studies and intervention trials. Maturitas 2020, 136, 25–37. [CrossRef]

64. Ventriglio, A.; Sancassiani, F.; Contu, M.P.; Latorre, M.; Di Slavatore, M.; Fornaro, M.; Bhugra, D. Mediterranean Diet and its
Benefits on Health and Mental Health: A Literature Review. Clin. Pract. Epidemiol. Ment. Health 2020, 16, 156–164. [CrossRef]

65. García-Hermoso, A.; Ezzatvar, Y.; López-Gil, J.F.; Ramírez-Vélez, R.; Olloquequi, J.; Izquierdo, M. Is adherence to the Mediter-
ranean diet associated with healthy habits and physical fitness? A systematic review and meta-analysis including youths. Br. J.
Nutr. 2020, 1–12. [CrossRef]

66. Ruggiero, E.; Di Castelnuovo, A.; Costanzo, S.; Persichillo, M.; Bracone, F.; Cerletti, C.; Donati, M.B.; de Gaetano, G.; Iacoviello, L.;
Bonaccio, M. INHES Study Investigators. Socioeconomic and psychosocial determinants of adherence to the Mediterranean diet
in a general adult Italian population. Eur. J. Public Health 2019, 29, 328–335. [CrossRef]

http://doi.org/10.1007/s00394-020-02272-7
https://fdc.nal.usda.gov/fdc-app.html#/
https://www.alimentinutrizione.it/tabelle-nutrizionali/ricerca-per-alimento
https://www.alimentinutrizione.it/tabelle-nutrizionali/ricerca-per-alimento
https://sinu.it/tabelle-larn-2014/
http://doi.org/10.1080/09637486.2017.1287884
http://doi.org/10.1136/bmjopen-2018-026356
http://doi.org/10.1371/journal.pone.0227007
http://doi.org/10.1136/bmjopen-2017-017812
http://www.ncbi.nlm.nih.gov/pubmed/29138204
http://doi.org/10.4415/ANN_19_01_04
http://www.ncbi.nlm.nih.gov/pubmed/30968831
http://doi.org/10.1136/bmjopen-2019-035987
http://www.ncbi.nlm.nih.gov/pubmed/33020080
http://doi.org/10.1093/eurpub/ckv043
http://www.ncbi.nlm.nih.gov/pubmed/25843827
http://www.epicentro.iss.it/passi/
http://www.epicentro.iss.it/passi/
http://www.epicentro.iss.it/passi/en/english.asp
http://doi.org/10.1017/S0021932003245508
http://doi.org/10.1037/1040-3590.6.4.284
http://doi.org/10.1017/S1368980012000900
http://doi.org/10.25122/jml-2019-0025
http://doi.org/10.1161/CIRCULATIONAHA.108.816736
http://doi.org/10.3945/ajcn.113.068106
http://doi.org/10.1016/j.maturitas.2020.03.008
http://doi.org/10.2174/1745017902016010156
http://doi.org/10.1017/S0007114520004894
http://doi.org/10.1093/eurpub/cky127


Int. J. Environ. Res. Public Health 2021, 18, 3562 19 of 19

67. Bracale, R.; Vaccaro, C.M.; Coletta, V.; Cricelli, C.; Gamaleri, F.C.; Parazzini, F.; Carruba, M. Nutrition behaviour and compliance
with the Mediterranean diet pyramid recommendations: An Italian survey-based study. Eat. Weight Disord. 2020, 25, 1789–1798.
[CrossRef]

68. Bonaccorsi, G.; Furlan, F.; Scocuzza, M.; Lorini, C. Adherence to Mediterranean Diet among students from primary and middle
school in the province of Taranto, 2016–2018. Int. J. Environ. Res. Public Health 2020, 17, 5437. [CrossRef]

69. Santomauro, F.; Lorini, C.; Tanini, T.; Indiani, L.; Lastrucci, V.; Comodo, N.; Bonaccorsi, G. Adherence to Mediterranean diet in a
sample of Tuscan adolescents. Nutrition 2014, 30, 1379–1383. [CrossRef]

70. Rosi, A.; Brighenti, F.; Finistrella, V.; Ingrosso, L.; Monti, G.; Vanelli, M.; Vitale, M.; Volta, E.; Scazzina, F. Giocampus school:
A “learning through playing” approach to deliver nutritional education to children. Int. J. Food Sci. Nutr. 2016, 67, 207–215.
[CrossRef]

71. Epicentro. Obesità, Sati Epidemiologici. 2019. Available online: https://www.epicentro.iss.it/okkioallasalute/indagine-2019-dati
(accessed on 17 March 2021).

72. Shim, J.S.; Oh, K.; Kim, H.C. Dietary assessment methods in epidemiologic studies. Epidemiol. Health 2014, 36, 1–8. [CrossRef]

http://doi.org/10.1007/s40519-019-00807-4
http://doi.org/10.3390/ijerph17155437
http://doi.org/10.1016/j.nut.2014.04.008
http://doi.org/10.3109/09637486.2016.1144720
https://www.epicentro.iss.it/okkioallasalute/indagine-2019-dati
http://doi.org/10.4178/epih/e2014009

	Introduction 
	Materials and Methods 
	Cultural and Linguistic Adaptation, Phase 1 
	Instrument Validity and Reliability, Phase 2 
	Measures 
	Mediterranean Diet Literature-Based Adherence Score (MEDI-Lite) 
	6-Item European Health Literacy Survey Questionnaire (HLS-EU-Q6) 
	Sociodemographic Characteristics, Body Mass Index (kg/m2) (BMI), Soft Drink, and Fast-Food Consumption 

	Data Analysis 

	Results 
	Phase 1 
	Phase 2 

	Discussion 
	Conclusions 
	References

