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Abstract
Objective: The aim of this study was to assess the validity and reliability of a self-
administered nutrition knowledge (NK) questionnaire for Italian university stu-
dents.
Design: The NK questionnaire included ninety questions on experts’ nutritional
recommendations, nutritional content of food, health aspects of food and diets,
relationship between diet and diseases, and proper food choices. It was adminis-
tered to the same population under the same conditions on two different occasions
with a time interval of 3 weeks between the two administrations.
Setting: The survey was carried out at the University of Parma (Italy) during the
2018–2019 academic year.
Participants: Data were collected for 132 bachelor and master degree students
attending the University of Parma, either attending or not nutrition classes during
their studies (19–30 years, 29·5 % males, 57·6 % with an academic nutrition back-
ground).
Results: The questionnaire revealed high overall internal consistency reliability
(Cronbach’s α> 0·8) and a good temporal stability with high correlation of the total
score (r= 0·835, P < 0·001). Moreover, it showed a good ability to discriminate
between subjects with potentially different NK.
Conclusions: This NK questionnaire proved to be a reliable, valid and easy-to-use
tool for assessing the NK of Italian university students, either with or without nutri-
tion background.
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Nutrition knowledge (NK), which can be defined as the
competence to understand healthy nutrition concepts, has
become a topic worth of interest in recent research due to
its relationship with individual food behaviour and eating
habits. Dietary behaviour, and consequently dietary intake,
may be the result of several factors, including NK, together
with socioeconomic status and many others(1). NK itself can
be affected by many variables, such as demographic factors
and level of education, and it has been recognised as an
important determinant of food choices and dietary behav-
iours, for instance, being associated with a better food label
use(2). Data from cross-sectional studies obtained on large

cohorts demonstrated that NK is able to modulate diet
quality(3), and high NK scores have been associated with
an increasing consumption of fruit and vegetables(4).
Moreover, NK has been shown to act as a mediator between
the socioeconomic status of subjects and their diet quality(4).
Due to the growing interest in NK, several instruments have
been developed to assess NK in different populations.
Questionnaires are the most widely used instruments,
although a high variability can be observed,with some ques-
tionnaires measuring general concepts(4) and others focus-
ing only on specific aspects, such as fibre(5). To obtain
more precise and consistent results, NK must be measured
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through robust and validated questionnaires, better if created
ad hoc for a specific target population(6,7). In Italy, a nine-two-
item questionnaire on NK was elaborated, validated and
administered in a sample of subjects >35 years enrolled
within the Moli-sani project and finally used to evaluate its
association with adherence to the Mediterranean diet and
prevalence of obesity(8). Other Italian questionnaires have
been used to investigate NK in children and young adoles-
cents(9) as well as general and sport NK in adolescents and
young adults who practiced sports(10). Conversely, to the best
of our knowledge, there are no surveys of NK specifically
validated for Italian university students.

Based on these premises, the aim of the present study
was to validate an ad hoc questionnaire to assess NK in
Italian university students.

Materials and methods

Development of the questionnaire item pool
According to the FAO guidelines(11), a questionnaire of
ninety items was obtained starting from a pool of 150 ques-
tions, mainly based on an already validated questionnaire
for the Italian adult population(8) and mostly focusing on
topics included in the latest Italian dietary guidelines(12).
The final questionnaire was divided into five constructs
and structured as follows: Construct 1 (experts’ recommen-
dation) contained six questions focusing on frequencies of
consumption of meals and food groups. Questions pro-
vided five possible options with a single correct answer
and an answer, ‘I do not know’, to discourage missing data.
Construct 2 (nutritional content of food) was composed of
forty-nine questions on nutritional content of several foods.
The first forty-five items offered three possible answers,
‘high content’, ‘low content’ and ‘I do not know’, while four
or five possible choices with a single correct one and a pos-
sible ‘I do not know’ option were available for the last four
questions. Construct 3 (health aspects of food and diet)
included ten items focusing on the health aspects of food
and diets. Possible answers for the questionswere: ‘I agree’,
‘I disagree’ and ‘I do not know’. Construct 4 (relationship
between diet and diseases) aimed at exploring the knowl-
edge related to the relationship between diet and diseases
through nineteen items. Two questions were multiple-
choice items with five to six options, with only one correct
choice and a ‘I do not know’ option, while the other seven-
teen were ‘yes’ or ‘no’ items with an additional ‘I do not
know’ choice. Construct 5 (proper food choices) included
six questions on proper food choices. For each item, five
possible choices were available of which one was the cor-
rect option and another was the ‘I do not know’ alternative.

Additional participant information was added to the
questionnaire to collect data useful to better describe and
classify the population: age, gender and university course.
The questionnaire is available as online Supplementary
material.

Administration and validation of the nutrition
knowledge questionnaire
Internal consistency and test–retest reliability were
assessed to validate the questionnaire. The test–retest reli-
ability was measured by administering the questionnaire to
the same population under the same conditions on two
different occasions. We assumed that a time interval of
3 weeks between the two administrations would be long
enough to avoid recall bias and short enough to avoid
changes in the studied attributes. In addition, construct val-
idity was explored by comparing two groups of students
with theoretically different NK levels due to their university
background. The assigned scores were the followings:
1 point for correct answers, 0 point for each ‘I do not know’
answer or incorrect answers in order to calculate a total NK
score (ranging from 0 to 90 points) and NK sub-scores for
the five sections.

Participants
A suitable sample of participants was recruited among
bachelor and master degree students attending the
University of Parma, with either at least a nutrition class
(nutrition background group) or not (non-nutrition back-
ground group). The sample was created using a cluster
design with the class as basic unit of sampling to ensure
the recruiting of a similar number of students with or with-
out nutrition background. Students were eligible if they
were between 19 and 30 years old. All volunteers gave their
informed written consent to participate in the study, and
they were assured of complete anonymity. Participants
were encouraged to answer all the questions and to report
any confusion and/or difficulties with the questionnaire.

Statistical analysis
The sample was representative of the target population
(students attending the University of Parma). According
to literature(13), and considering the current total number
of students at the University of Parma (n 24 555; www.uni-
pr.it), the number of individuals involved in the validation
study was estimated to be 130 (90 % level of confidence
and 7 % marginal error).

For each construct of the questionnaire (experts’ recom-
mendations; nutrient contents of food; health aspects of
food and diets; relationship between diet and diseases;
proper food choices), internal consistency was measured
by computing the Cronbach’s α. According to classical test
theory principles, the minimum requirement for internal
consistency is recommended as 0·60(14,15). In addition,
Pearson’s correlation coefficient was computed as a mea-
sure of temporal stability (test–retest reliability) for each
construct and each item. In addition, a two-sample
Student’s t test was used to explore construct validity by
searching for differences in NK scores between nutrition
and non-nutrition background students at the first admin-
istration of the questionnaire (T0). Finally, participants’
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characteristics based on their academic course were inves-
tigated using a two-sample Student’s t test for continuous
variables and a Chi-square test for categorical variables.
Statistical analyses were performed using the Statistical
Package for Social Science (SPSS version 25.0; SPSS Inc.),
and the significance was set at P< 0·05.

Results

Characteristics of subjects
A total of 132 students attending the University of Parma
were included in the final analysis. Mean age was 22·9
years, 29·5 % were males, and 57·6 % were students with
an academic nutrition background (Table 1). These partici-
pants were significantly older (P= 0·043) and included

more males compared to those without an academic nutri-
tion background (χ2= 4·6, df= 1, P= 0·032).

Validity and reliability of the questionnaire
Regarding the construct validity, the overall score of the
questionnaire was significantly higher in students with a
nutrition background than in those from the non-nutrition
background group (Table 2). A significant difference was
also found for each group of questions, the score being
higher in the nutrition background group for each ques-
tionnaire section (Table 2).

The reliability analysis (test–retest time stability) showed
a high correlation of the total score (r= 0·835, P< 0·001)
and a moderate correlation of all individual answers to
each item (r= 0·594, P< 0·001; Table 3).When considering
individual groups of items, only the total scores of construct

Table 1 Participants’ characteristics based on the total population and by academic background

Total (n 132)
Nutrition background

(n 76)
Non-nutrition background

(n 56)

P-valueMean or n SD or % Mean or n SD or % Mean or n SD or %

Age (years) 22·9 3·1 23·4 2·6 22·2 3·6 0·043*
Sex 0·032†
Female 93 70·5 48 63·2 45 80·4
Male 39 29·5 28 36·8 11 19·6

*Two-sample t test with P< 0·05.
†Chi-square test with P< 0·05.

Table 2 Validity at time 0 of categorised items by academic background

Constructs

NK score for nutrition background
group

NK score for non-nutrition
background group

P-value*Mean SD Range (min–max) Mean SD Range (min–max)

1: experts’ recommendation 4·2 1·1 2–6 3·7 1·2 1–6 0·009
2: nutrients contents of food 38·3 4·0 26–47 29·6 5·6 15–44 <0·001
3: health aspects of food and diet 6·9 1·5 3–9 6·3 1·6 2–9 0·018
4: relationship between diet and diseases 13·1 2·7 5–17 11·1 3·4 2–17 <0·001
5: proper food choice 3·5 1·3 0–6 2·7 1·3 0–5 0·001
Total 66·1 7·5 43–81 53·4 9·8 33–75 <0·001

NK, nutrition knowledge.
*Two-sample t test with P< 0·05.

Table 3 Test–retest reliability and internal consistency

Constructs

Baseline NK
score (T0)

Follow-up NK
score (T1)

Correlation
(total scores)

Correlation
(individual answers)

Inter-item
correlation

Overall
Cronbach’s αMean SD Mean SD r P-value* r P-value*

1: experts’ recommendation 4·0 1·2 4·2 1·3 0·600 <0·001 0·557 <0·001 0·025 0·12
2: nutrients contents of food 34·6 6·4 34·6 6·3 0·847 <0·001 0·595 <0·001 0·060 0·75
3: health aspects of food and diet 6·7 1·6 7·1 1·6 0·542 <0·001 0·559 <0·001 0·061 0·40
4: relationship between diet and
diseases

12·3 3·1 12·7 2·8 0·648 <0·001 0·588 <0·001 0·145 0·72

5: proper food choice 3·2 1·4 3·4 1·3 0·688 <0·001 0·653 <0·001 0·059 0·31
Total 60·7 10·6 62·0 10·5 0·835 <0·001 0·594 <0·001 0·056 0·84

NK, nutrition knowledge.
*Pearson’s correlation test with P< 0·05.

Nutrition knowledge in university students 1529



3 (health aspects of food and diet) had moderate time sta-
bility (r= 0·542, P< 0·001), while the other constructs
showed good test–retest reliability.

Results for the overall internal consistency of the ques-
tionnaire were above the acceptable values (Cronbach’s
α= 0·84); however, individual constructs revealed a weak
internal consistency for construct 1 (experts’ recommenda-
tion), construct 3 (health aspects of food and diet) and
construct 5 (proper food choices), while good results were
found for construct 2 (nutritional content of food) and
construct 4 (relationship between diet and diseases).

Discussion

The aim of the present study was to assess the validity and
reliability of a self-administered NK questionnaire in Italian
university students who attended either nutrition-related or
other university courses at the University of Parma.

The questionnaire revealed a high overall internal con-
sistency and reliability (Cronbach’s α> 0·8). This is in
accordance with Cronbach’s scores usually ranging from
0·7 to 0·9 in other validated NK questionnaires(7,9,16), so a
cut-off of 0·7 is usually considered adequate(17).

When considering single constructs, a good internal con-
sistency was found only for construct 2 (nutritional content
of food) and construct 4 (relationship between diet and dis-
eases). It is worth considering that Cronbach’s α values are
generally responsive to the number of items in the construct.
With constructs having fewer than ten items (as we had for
construct 1 (experts’ recommendation), construct 3 (health
aspects of food and diet) and construct 5 (proper food
choice)), it may be more appropriate to report the mean
inter-item correlation, but inter-item correlations were also
low, suggesting quite a weak relationship among the items.
Including additional items to those constructs with few items
may increase internal consistency, but itmay also represent a
barrier for self-administered compilation, leading to a lower-
ing of attention of students in a university setting.

Nevertheless, we obtained an overall strong consis-
tency, and the administration of our NK questionnaire
was proved to be applicable. Our tool had good temporal
stability considering both total correlations and individual
answer correlations of the test–retest reliability (all
r> 0·5). Moreover, our questionnaire showed a good abil-
ity to discriminate between people with potentially higher
nutritional knowledge (nutrition background group) and
those without it (non-nutrition background group), con-
firming a good validity of our tool.

Other questionnaires have been validated worldwide in
student populations, showing good reliability and validity.
A recent study assessed the validity and reliability of an NK
questionnaire in over 250 Kuwaitian students categorised
with or without academic background as health-related
or nutrition training knowledge(18). Results showed an

overall mean score significantly higher in students with a
health background than in those from non-health disci-
plines. The academic background was also considered in
another study in Turkey, aimed at validating an NK ques-
tionnaire on undergraduate students attending either nutri-
tion and dietetics or engineering classes(7). The study found
a high overall internal and test–retest reliability. Other NK
questionnaires were also validated and used in students
from Turkey(5,19,20), USA(20), China(21) and Australia(22).

In Italy, NK questionnaires have been validated in chil-
dren and adolescents(23) as well as in adults(8) – in some
cases translating and/or adapting foreign versions of other
questionnaires(23,24). Sometimes the questionnaires did not
focus only on general NK but broadened the investigation
to other topics such as sport NK(10).

Despite that some NK questionnaires have been already
used in Italy, to the best of our knowledge, this is the first
questionnaire developed to measure general NK in Italian
university students. This tool might be used to investigate
the potential relationship between NK in this population
group and dietary behaviour (e.g. food choices, dietary
intake), as well as other lifestyle habits (e.g. physical activ-
ity, sleep hygiene, health literacy).

In conclusion, based on the results of the present study
carried out on students attending the University of Parma,
this NK questionnaire can be used as a reliable, valid and
easy-to-use tool for assessing the NK of Italian university
students, either with or without nutritional backgrounds.
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