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Abstract

Objective: the aim of this study was to examine the perception of professionals from four European countries in charge of teaching Nutrition
Education (NE) to children in primary schools or hospitals.

Methods: this was achieved through an exploratory study that initiated with two focus groups, one with 5 elementary school teachers and another
with 14 nutritionists. From the results of it an online survey was designed and distributed internationally to elementary schools and professional
clinics in Spain, Italy, Norway, and Austria. The participants were 75 elementary school teachers and 98 nutritionists. It was measured the level of
knowledge of teachers and nutritionists to teach NE, and the level of nutritional knowledge of the children in their respective country. Descriptive
statistics were conducted, one-factor ANOVAS to analyze the effect of nationality, and when a significant interaction was found, a post-hoc analysis
using Bonferroni adjustment was applied.

Results: the results indicated that forty-one percent of the participants considered they have “adequate” theoretical knowledge to teach NE. Only
27 % considered they had “adequate” pedagogical training. A significant effect was found: A3,168) = 17.37, p < 0.001, an =0.24. Regarding

Keywords: the levels of NE knowledge of children, from lowest to highest, there were Spain, Italy, Austria, and Norway. Also, it was observed that professionals
Nutrition education and children from Spain and Italy were more affected with less knowledge and training regarding NE.

Survey. School teaéhers. Conclusions: these results could help governments and educational organizations of the affected countries to take decisions to tackle this
Nutritionists. Europe. problematic.
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Resumen

Obijetivo: el objetivo de este estudio fue examinar la percepcion de los profesionales de cuatro paises europeos encargados de ensefiar educacion
nutricional (EN) a nifios de escuelas primarias u hospitales.

Métodos: esto se logro a través de un estudio exploratorio que se inicié con dos grupos focales, uno con 5 maestros de primaria y otro con
14 nutricionistas. A partir de los resultados del mismo se disefi¢ una encuesta en linea y se distribuy6 internacionalmente a escuelas primarias y
clinicas de profesionales en Espafa, Italia, Noruega, y Austria. Los participantes fueron 75 maestros de primaria y 98 nutricionistas. Se midid el
nivel de conocimientos de los maestros y nutricionistas para ensefiar EN, y el nivel de conocimientos nutricionales de los nifios de su respectivo
pais. Se hicieron andlisis descriptivos, ANOVA de un factor para analizar el efecto de la nacionalidad, y cuando se encontré una interaccion
significativa se aplicé un andlisis post-hoc mediante ajuste de Bonferroni.

Resultados: los resultados indicaron que el cuarenta y uno por ciento de los participantes considerd tener conocimientos tedricos “adecuados”
para ensefiar NE. Solo el 27 % considerd tener una formacion pedagdgica “adecuada”. Se encontrd un efecto significativo: A3,168) = 17.37,
p< 0,001, T]Zp =0,24. Con respecto a los niveles de conocimiento de NE de los nifios en los distintos paises, de menor a mayor se clasificaron
Espafia, Italia, Austria y Noruega. Asimismo, se observé que los profesionales y os nifios de Espafa e Italia se vieron mas afectados con menos
conocimiento y formacion en EN.

Conclusiones: estos resultados podrian ayudar a los gobiernos y organizaciones educativas de los paises afectados a tomar decisiones para

Europa. abordar esta problemdtica.

INTRODUCTION

Childhood obesity is considered one of the most serious
public health challenges (1). In 2016 the number of overweight
children with an age below five was estimated to be 41 million
(2). Nutrition Education (NE) plays an important role in combat-
ing this pandemic. NE has been defined as “any combination
of educational strategies, accompanied by environmental sup-
ports, designed to facilitate voluntary adoption of food choices
and other food and nutrition-related behaviors conducive to
health and well-being; NE is delivered through multiple venues
and involves activities at the individual, community, and policy
levels” (p. 176-177) (3). NE has been identified as a key ele-
ment to increase healthy eating habits, as is a higher intake
of fruits and vegetables (4), lower consumption of high caloric
food (5), prevention of overweight and obesity (6), and higher
chances of developing a change towards healthier eating hab-
its that will continue through adolescence and adult life (7).

The formal teaching of NE is usually implemented in ele-
mentary schools (8-9). Elementary school teachers oversee
this task (10-11). Other space where children learn about NE
is in nutritional clinics or hospitals (12). However, there is ev-
idence that nutritionists and teachers do not have access to
sufficient resources or training to perform this task. Katsagoni
et al. identified that teachers had a lack of knowledge about NE
and more than 60 % did not know the components of the Med-
iterranean diet (13). A study conducted in Brazil with teaching
technicians, elementary school teachers and dieticians con-
cluded that dieticians had training on NE during college but
the real knowledge on how to teach was acquired during their
practice (14). Despite the relevance of NE, and the studies
made in other countries to know the level of knowledge of
NE on their elementary school teachers and nutritionists, the
level of training and materials of teachers and nutritionists in
Europe remains mainly unknown.

It has been observed a constant increase in the use of In-
formation and Communication Technologies (ICT's) as a fre-
quently mean to transfer NE to children. A recent systematic
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review concluded that all studies supported by ICT’s reported
positive results suggesting that programs based in ICT’s could
be useful to provide NE and promote dietary changes perceiv-
ing these programs more attractive and enjoyable compared
to traditional methods (15).

The aim of this study was to explore the experience imple-
menting NE programs in a sample of nutritionists and elemen-
tary school teachers (professionals of NE) in four European
countries: Spain, Italy, Austria, and Norway. In addition, this
study was intended to know about materials, components,
perceived effectiveness of NE programs. Furthermore, main
barriers and perception on the use of the ICT's directed to
implement a program, and lastly what is the level of nutrition-
al knowledge perceived by these professionals in children of
their respective country.

METHODS

PARTICIPANTS

A total of 75 elementary school teachers and 98 nutritionists
participated in this survey. Of these, 67 participants responded
in Spain, 17 in Italy, 45 in Norway and 44 in Austria. Most of the
participants were female (75 %). The age of the participants was
between 18 and 65 (M = 32.33, SD = 11.62). Regarding the
years of experience in the profession, the minimum was 1 year
and 36 the maximum (M = 10.45, SD = 9.59). Regarding the
working population, 69 of them worked with patients of all ages,
followed by 43 professionals that worked with children from
pre-school, 26 with adults, 21 worked with teenagers and 14
with children in elementary school. The workplace of 60 of them
was in high schools, 55 worked in universities, 24 in hospitals or
health services, 29 defined as “other” and five in private clinics.
The sociodemographic data of the participants can be found on
table I. The project received approval from the ethics committee
of the University of Valencia, Spain.
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Table I. Sociodemographic data of nutritionists (n = 98)
and elementary school teachers (n = 75)

Age range n Gender Profession Nationality
18-25 65 F=56,M=9 T=13,N=52 A=5S8=41,N=19
26-30 25 F=16,M=9 T=11,N=14 A=7,S=7,N=11
31-40 45 F=32,M=13 T=28N=17 A=21,S=151=5N=4
41-50 22 F=17,M=5 T=13,N=9 A=9,S=11=8N=4
51 + 16 F=9,M=7 T=10,N=6 A=2,S=31=4N=7

M: male; F: female; N: nutritionist; T: elementary school teacher; A: Austria; S: Spain; N: Norway; I Italy.

PROCEDURE

The participants were invited to this study by the project
partners of the MEAL (16) Project. In Spain was done by the
researchers of the University of Valencia, in Italy by FVA New
Media Research, in Austria by BEST Institut fiir berufsbezogene
Weiterbildung und Personal training GmbH, and in Norway by Ro-
galand School and Business Development Foundation Posts. The
participants received an email with the invitation, the informed
consent, and the link to the online survey. The participants were
not rewarded with any monetary compensation, besides the ap-
preciation for collaborating in this study.

INSTRUMENT

A survey for teachers and nutritionists about the status of NE
knowledge and materials available to teach it in schools and nu-
trition clinics.

In order to start to explore the knowledge about NE that pri-
mary school teachers and nutritionists have, two focus groups
were conducted: 1) with elementary school teachers and 2) with
nutritionists. These focus groups were conducted in Valencia,
Spain. To collect the sample of nutritionists it was contacted the
Official Association of Dietitians and Nutritionists of the Valencian
Community (CODINuCoVa). All the nutritionists who were part of
CODINuCoVa and who were working with children were invited
to the Focus Group. The focus group of nutritionists was composed
of 14 professionals.

To collect the sample of primary school teachers, the School
2 teaching cooperative of the Valencian Community (Escuela 2
Cooperativa Valenciana) was contacted. The focus group of ele-
mentary school teachers was composed of 5 professionals.

There were 3 moderators to conduct and organize the focus
groups; of these moderators one directed the interview, and two
of them observed and recorded the comments and opinions of
the interviewees. The Focus Groups sessions lasted between one
to one and a half hour.

A third focus group was conducted with children from 9 to 12
years old, however for the purpose of this article this data will

not be presented but it can be found on Dominguez-Rodriguez,
Barios and Cebolla (17).

Among the main objectives of these focus groups was to: a)
analyze the level or training regarding nutritional knowledge that
the professionals considered they had; b) collect feedback on
how participants perceived the importance of NE in general; c)
analyze the level of NE materials which professionals had; and
d) analyze the perception of the importance of using ICTs to
transmit NE. More details can be found in Dominguez-Rodriguez,
Barios and Cebolla (17).

From the results of these focus group a survey was built in
order to explore this data from a broader sample of these pro-
fessionals in Spain, Italy, Norway and Austria. The survey was
composed by 42 items divided in four sections: a) sociodemo-
graphic data (10 items); b) experience and opinion regarding NE
programs (11 items and six open questions); ¢) observed efficacy
of previous experience of implemented NE program in children
between 9-12 years old (six items), and d) proposals for the im-
provement of NE programs in children, specifically the use of
ICTs (nine items). A last item was added to assess the main bar-
riers to utilize educative digital platforms to teach NE supported
by ICTs. The survey was translated to Spanish, Italian, German,
and Norwegian by the members of each research group in the
four cities that composed this project.

STATISTICAL ANALYSIS

Descriptive statistics were analyzed for each group of profes-
sionals on the questionnaire items, and one-factor ANOVAs were
performed to analyze the effect of nationality in the perception
level of knowledge of professionals to teach NE, the perception
of elements to teach NE, the perceived effectiveness of NE pro-
grams, the barriers that they encounter more often to teach NE,
the main components that a NE program should contain, and
lastly the perceived level of nutritional knowledge of children per
country. When a significant interaction was found, post-hoc anal-
yses using Bonferroni adjustment were conducted. The analysis
was performed using the Statistical Package for the Social Sci-
ences (SPSS), version 20.0 (SPSS, 2011).
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RESULTS

KNOWLEDGE AND PERCEPTION
OF THE CAPACITY OF PROFESSIONALS
TO TEACH NUTRITION EDUCATION

Perceived nutrition education training
(theoretical knowledge)

Most of the participants considered that they had “adequate”
training regarding NE (41 %), followed by 27.2 % who consid-
ered that they “did not have enough training”. The percentage of
professionals that considered to have “very good” training was
22.5 %, and only 7.5 % considered they had “little” training,
and 1.7 % considered they “had no training at all”. Most of the
elementary school teachers (40.5 %) answered that they “did not
have enough training”, 33.8 % that they had “adequate” training,
12.2 % that they had “very good” training, 9.5 % that they had
“little” training, and 4.1 % perceived that they “had no training at
all”. In all, 45.9 % of nutritionists indicated they had “adequate
training”, 30.6 % “very good training”, 17.3 % “not enough train-
ing”, and 6.1 % perceived they had “little training”.

Perceived ability to transfer nutrition education
knowledge (pedagogical skills)

Regarding the perception of these professionals to transfer
their knowledge to children, the results indicated that 27.7 %

considered they had “adequate” training to transfer this knowl-
edge, 18.5 % considered they had “little” training, 14.5 % con-
sidered they had “very good” training, and 6.4 % considered
they “had no training at all”. Separated by professions it can be
observed that 36.5 % of elementary school teachers perceived
they had “little” training to transfer NE to children, 28.4 % that
they had “very good” training, 21.6 % that they had “adequate”
training, 10.8 % that they had “little” training, and 2.7 % per-
ceived that they “had no training at all”. For the nutritionist
the results were: 32.7 % had “adequate” training, 30.6 % “did
not have enough training”, 24.5 % had “little” training, 9.2 %
“had no training at all”, and only 3.1 % perceived they had
“very good” training. The details of the theoretical and didacti-
cal knowledge of these professionals by country can be found
in figure 1.

AVAILABLE MATERIALS TO TEACH NUTRITION
EDUCATION

In a majority of cases (44 %) nutritionists considered that they
did not have the necessary materials to teach NE to children,
14 % indicated that they had to develop these materials by them-
selves, and only 17 % indicated that they considered that they
had the guides and materials necessary to carry out the task of
teaching NE.

Furthermore, in the case of teachers, 71 % indicated that it was
not part of the current academic curriculum, but it was offered

SPAIN

34.30 %
41.80 %

23.90 %
26.90 %

xR
o
5 ]
]
«

:u il HH NN

NOTHING LITTLE SOMEHOW QUITE MUCH

4.90 %
13.40 %

1.50 %

ITALY

35.30 %
4120 %
23.50 %

17.60 %
11.80 %

- -

NOTHING LITTLE SOMEHOW QUITE MUCH

AUSTRIA

=®
o
I
fsr)
<~

38.60 %
36.40 %
31.80 %

4.50 %
30 %
9.10 %
11.40 %
6.80 %
15.90 %

. iﬂ H

NOTHING LITTLE SOMEHOW QUITE MUCH

NORWAY

46.70 %

35.60 %

ES
[=}
<
[}
s}

31.10%

24.40 %

20.00 %

8.90 %

e

NOTHING LITTLE SOMEHOW QUITE MUCH

Figure 1.

Perception of theoretical (in blue) and didactical (gray) knowledge of elementary school teachers and dietitians to teach NE by country (n = 173).
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as an extracurricular activity. Concerning the amount of materials
available for them, unlike nutritionists, 50 % felt that they had the
necessary materials, but the other 50 % reported that they had to
develop such materials to teach these contents.

MAIN CONTENTS THAT SHOULD
BE INCLUDED IN PROGRAMS
OF NUTRITION EDUCATION FOR CHILDREN

As to the main contents that the professionals considered
that should be taught to children, an agreement was found
between nutritionists and teachers concluding the following:
1) knowledge about calories and the developmental stage of
the children (43 of 98 nutritionists, and 51 of 75 teachers),
and 2) knowledge about the nutrition pyramid and its distri-
bution (67 nutritionists and 44 teachers). The detail of each
content and the distribution of the professionals that indicat-
ed these contents as fundamental can be found in table II.

PERCEPTION OF EFFECTIVENESS
OF NUTRITION EDUCATION PROGRAMS

The results indicated that most of the participants evaluat-
ed the current NE programs from “little to somehow” effec-
tive (30.80 % and 45.90 %, respectively), and only 1.20 %
considered that the current NE programs are “very effective”.
By separating the results of these professionals, it can be
observed that the majority of teachers (43.8 %) evaluated
the current NE programs as “somehow” effective, followed by
26 % who evaluated them as “little” effective; 17.8 % consid-
ered they were “pretty” effective, 9.6 % “not effective at all”
and just 2.7 % considered they were “very effective”. Con-

A. Dominguez-Rodriguez et al.

cerning the results of nutritionists these were the following:
48.0 % considered they were “somehow” effective, 33.7 %
“little” effective, 12.2 % “pretty” effective, and 6.1 % “not
effective at all”. None of the nutritionist indicated that they
considered NE to be “very effective”.

BARRIERS TO TEACH NUTRITION
EDUCATION TO CHILDREN

Among the main barriers identified by the professionals re-
lated to their performance to share nutritional knowledge with
children, 50 % of the nutritionists who answered this item
found that it was “somehow” difficult to have enough time
to implement NE programs. For elementary school teachers,
44.8 % found that it was “quite” difficult to overcome this
barrier. Fifty percent of the nutritionists considered that they
had “some” lack of didactical skills to teach NE, and 40.9 %
that they lacked this skill “very much”.

Regarding the barriers identified as related to children,
50 % of the nutritionists identified that lack of interest to learn
NE was “some” difficulty to implement programs, and 37.8 %
of the elementary school teachers identified this barrier as
“quite” relevant. On the other hand, 37.5 % of the nutrition-
ists identified teaching NE to children as “somewhat” difficult
due the fact that children find it boring, and this barrier was
observed by 35.8 % of the elementary school teachers as
“pretty” difficult to overcome. Lastly, 50 % of the nutrition-
ists considered “somehow” problematic the low interest of
parents in this program, therefore affecting its implemen-
tation, and this barrier was noted as “somehow” difficult to
overcome by 35.4 % of the elementary school teachers. The
main barriers identified and the number of professionals that
indicated these barriers are detailed in the table Il

Table Il. Main contents identified by nutritionists (n = 98) and elementary school teachers
(n =75) to be included in a NE program for children

Content Nutritionists Teachers
(n=98) (n =75)
Knowledge about the number of calories and time of development (gvolutionary of children) 43 (43.87 %) 51 (68 %)
Knowledge of the food pyramid and its distribution 67 (68.36 %) 44 (58.66 %)
Knowledge about food composition 52 (53.06 %) 42 (56 %)
Functions of nutrients in the body 63 (64.28 %) 42 (56 %)
Impact of the diet on health 53 (54.08 %) 28 (37.33 %)
Moments of intake and organization of food 39 (39.79 %) 33 (44 %)

[Nutr Hosp 2023;40(1):136-143]
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Table lll. Main barriers identified by nutritionists (n = 98) and elementary school teachers
(n = 75) to the implementation of NE programs for children

Amount and percentage
Identified barrier Barrier responsible of professionals that identified
this barrier
Lack of time for planification Professionals n=127(73.41 %)
Lack of planification Professionals n=124(71.61 %)
Lack of interest Children n=121(69.94 %)
Lack of time for implementation Professionals n=119(68.78 %)
Low perception about the benefits of this type of programs Parents n=118 (68.20 %)
Lack of knowledge about NE Professionals n=117 (67.63 %)
Lack of teaching skills Professionals n=115(66.47 %)
Boredom Children n =108 (62.42 %)

LEVEL OF NUTRITIONAL KNOWLEDGE
OF CHILDREN PER COUNTRY

An ANOVA of one factor was carried out to analyze the effect
of nationality on the perception of level of NE knowledge of chil-
dren in each country, and a significant effect was found: A3,168)
=17.37, p < 0.001, nzp = 0.24. The average in the levels of
knowledge, from lowest to highest, were: Spain (M = 2.20, SD
= 0.64), Italy (M = 2.37, SD = 0.61), Austria (M = 2.90, SD =
0.65), and Norway (M = 2.93, SD = 0.65). Post-hoc compari-
sons revealed that there were no differences between Spain and
ltaly (p = 1.00), nor between Austria and Norway (p = 1.00).
However, significant differences were found between Spain and
Austria (p < 0.001), Spain and Norway (p < 0.001), Italy and
Austria (p = 0.23), and Italy and Norway (p = 0.15). These results
indicated that according to the perception of these professionals,
most of the children in the surveyed European countries were
perceived to have “little” (39 %) to “some” (49.4 %) nutritional
knowledge, and only 7 % “a lot of nutritional knowledge”. The
general perception of nutritional knowledge perceived by these
professionals can be found in figure 2.

DISCUSSION

The objective of this study was to examine the perception of
professionals in charge of transferring NE to children, such as
elementary school teachers and nutritionists. Understanding the
challenges of frontline professionals is important to make prog-
ress regarding effective school nutrition reforms (18).

[Nutr Hosp 2023;40(1):136-143]
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Figure 2.

Perception of nutritional knowledge in children in Spain, Italy, Norway, and Austria
(n=173).
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[t was intended to know their perception about the level of
training and resources that they perceive they have to teach NE.
Also, it was intended to know how they perceive children’s
NE knowledge in their country. The results of this exploratory re-
search suggested that these professionals perceived they had
not enough pedagogical and theoretical training to teach NE, nor
materials available to develop NE programs. On the other hand,
due to the results of this study it can be observed that the pro-
fessionals in southern European countries are not only less pre-
pared than the ones in northern Europe, but also have a reduced
amount of materials available to perform this task. Consequently,
it seems logical that participants perceived NE programs as lit-
tle effective. According to the responses of these professionals
they perceived that most of them were not prepared to teach
NE and also had not enough materials to perform this task. It is
noticeable that when participants were asked if they used offi-
cial guides to prepare NE classes, and which guides specifically,
only four elementary school teachers from Spain answered in
the affirmative. There was no response to this question from nu-
tritionists and elementary teachers in the other countries. This
could lead to infer a lack of knowledge of official guidelines, and
that actions are needed to bridge the breach between official
guidelines and the professionals transferring this knowledge to
children. In this sense, some actions are being taken in order
to provide the necessary tools to future educators. For example,
implementing NE programs to education university students, ob-
taining positive results such as increased NE knowledge, healthy
eating, and quality of consumed foods (19), or designing and
implementing, and evaluating the acceptability and usability of a
NE Internet platform with Serious Games created with the pur-
pose of transferring NE theoretical and pedagogical contents to
a sample of school teachers, dietitians, and education students
in order for them to transfer these contents to children aged
9t0 12 years (20).

In addition, a relevant aspect was that these professionals
agreed that technologies can help to a significant extent to over-
come the barriers for the implementation of these programs, and
therefore increase the level of NE knowledge in children. This
bridge between NE and technology has been increasing inter-
estingly, for example using humanoid robots and game-based
nutritional education, showing significant increases in the nutri-
tional knowledge of children (21), and apps such as Children
Eating Well (CHEW) for preschool-aged children (22). It is also
relevant to mention the high rate of professionals that require
training in the implementation of a NE program based on ICTs,
indicating not only a lack of knowledge in children but also in the
professionals.

Analyzing the differences by country, it could be observed that
professionals in Spain and Italy did not consider they had enough
training or materials, whereas the professionals of Norway and
Austria perceived that they had more materials and training but
that these remained insufficient. Along similar lines, these results
are in connection with the literature where the trends of children
with overweight or obesity are higher in the southern countries
of Europe, with Spain, Italy, and Greece being most affected (23).

A. Dominguez-Rodriguez et al.

Among the strengths of this study is the detailed information
of the perception and experience that nutritionists and teachers
from four European countries have to implement NE programs;
to the knowledge of the researchers in this project, there is no
other study that has such detailed information available. Oth-
er strength was the diversity of participants included, having
professionals with one year of experience to 36 years, giving
with this a broad perspective ranging from that of younger pro-
fessionals to that of more experienced ones. Another strength
was the diversity of the experience working with the population
NE programs are directed to, encompassing 57 professionals
working with children in preschool and elementary school, and
69 working with all kinds of population, including children,
teenagers, and adults. This difference of experience in different
environments also provided support to state that the results
obtained in this study are strong to reflect the status of knowl-
edge and training of NE in children and professionals in the four
countries involved in this research.

Regarding the limitations in this study, decompensation of
participants among the several countries involved can be iden-
tified as the main one, with Spain being th country where more
professionals participated (n = 67). However, a low number of
professionals from ltaly also participated (n = 17). To make this
study possible a survey tool was used, therefore only the pro-
fessionals willing to participate did it. The way information was
collected could be used through more accurate and rich chan-
nels such as one-to-one interviews through digital communi-
cation platforms such as Skype, although this would reduce the
amount of participants surveyed due to the time investment
necessary for this action. These limitations can be avoided in
future studies with a broader amount of resources, population,
and setting the limit of participants per country and gender,
including other countries in Europe.

CONCLUSION

This study provided an overview of four countries in Europe
regarding how well prepared a sample of elementary school
teachers and nutritionists perceive themselves to teach NE with
the materials they have. It concluded that Spain and Italy are
among the countries with less knowledge and resources to per-
form this important task. Also, it concluded that a majority of
professionals confirm that they do not perceive having enough
training and materials to develop this task, and the most wor-
rying aspect is that they also perceive that children have limit-
ed knowledge of nutrition education. The data provided by this
study can be helpful for governments and educational organi-
zations in countries of Europe to acknowledge the low level of
preparation and resources that nutritionists and teachers have
to implement NE programs for children, and with this informa-
tion countries will be able to provide support to intervene in
the high overweight and obesity trends of children in southern
European countries.
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