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Abstract
Background. Applying nutrition knowledge and skills to all aspects of health care are extremely important.

The quantity and quality of formalized nutrition education is shrinking in curricula of health professions.

Objective. To describe the level of general nutrition knowledge in students enrolled in the B.Sc. degree in

Human Nutrition and Dietetics in Spain and already graduated dieticians, and compare knowledge status

across different occupations. The secondary aim was to investigate the variation in knowledge among the

cohort according to academic year, years of experience and area of expertise.

Methods. Food and Nutritional Sciences students, dieticians and other health professionals in Spain were

invited to participate in an online survey in 2018. The questionnaire comprised 7 relevant socio-

demographic questions and 16 items related to personal beliefs and dietary aspects, eating
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recommendations, degrees of evidence and studies funding. Subjects were divided into different groups

for analysis, according to discipline, academic year, years of experience and area of expertise.

Results. 364 subjects participated in the study. Overall, dieticians suggested there is no ideal distribution

of macronutrients along the day, Harvard plate is the guide with the greatest scientific support for the

Spanish population and agreed on meta-analysis of randomized clinical trials to be the study type with the

greatest degree of evidence.

44.5% of dieticians asserted that studies financed by the industry have no credibility or reliability and he

most experienced ones (>20 years’ experience) agreed that pharmaceutical industry and food industry

with high conflict of interest were the source of funding of high impact studies. On the other hand, students

believed university contributes an outdated knowledge in the majority of the content. Freshmen and

sophomore students supported eating 4-5 times/day, while juniors and seniors would personalize the

recommendation depending on the patient.

Conclusion. The general nutrition knowledge level appeared to be disparate between students and

practicing dieticians. Overall knowledge was influenced by discipline, academic year and area of expertise.

Strategies to fill the gaps in nutrition education are needed.

Keywords
Food and Nutritional Sciences; education; nutrition knowledge; dietician; student

Resumen
Antecedentes. La aplicación de conocimientos y habilidades nutricionales a todos los aspectos de la

atención médica es extremadamente importante. La cantidad y calidad de la educación nutricional

formalizada se está reduciendo en los planes de estudio de las profesiones de la salud.

Objetivo. Describir el nivel de conocimiento general de nutrición en estudiantes matriculados en Nutrición

Humana y Dietética en España y dietistas ya graduados, y comparar el estado del conocimiento en

diferentes ocupaciones. El objetivo secundario fue investigar la variación en el conocimiento entre la

cohorte según el año académico, años de experiencia y área de especialización.

Métodos. Se invitó a estudiantes de ciencias de la alimentación y nutrición, dietistas y otros profesionales

de la salud en España a participar en una encuesta en línea en 2018. El cuestionario constaba de 7

preguntas sociodemográficas relevantes y 16 ítems relacionados con creencias personales y aspectos

dietéticos, recomendaciones alimentarias, títulos de evidencia y financiación de estudios. Los sujetos se

dividieron en diferentes grupos para su análisis, según la disciplina, el año académico, los años de

experiencia y el área de especialización.

Resultados. 364 sujetos participaron en el estudio. En general, los dietistas sugirieron que no hay una

distribución ideal de macronutrientes a lo largo del día, la placa de Harvard es la guía con el mayor

respaldo científico para la población española y acordó que el metanálisis de ensayos clínicos aleatorios

sea el tipo de estudio con mayor grado de evidencia.
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El 44.5% de los dietistas afirmaron que los estudios financiados por la industria no tienen credibilidad o

confiabilidad y los más experimentados (> 20 años de experiencia) estuvieron de acuerdo en que la

industria farmacéutica y la industria alimentaria con alto conflicto de intereses fueron la fuente de

financiación de los estudios de alto impacto. Por otro lado, los estudiantes creían que la universidad

aporta un conocimiento desactualizado en la mayoría del contenido. Los estudiantes de primer año y

segundo año apoyaron comer 4-5 veces / día, mientras que los estudiantes de tercer y cuarto año

personalizarían la recomendación según el paciente.

Conclusión. El nivel general de conocimiento de nutrición parecía ser disparejo entre los estudiantes y

los dietistas practicantes. El conocimiento general estuvo influenciado por la disciplina, el año académico

y el área de especialización. Se necesitan estrategias para llenar los vacíos en la educación nutricional.

Palabras clave
Ciencias de la Alimentación y Nutrición; educación; conocimiento nutricional; dietista; estudiante

Introduction
Many people claim to be experts in nutrition yet have very limited knowledge and do not

offer protection to the public. Providing knowledge of nutrition is realised through true nutrition

education. Educational programs for nutrition have a direct impact on the knowledge of nutrition

and nutritional behaviours (1).

A dietician is a health professional who has a Bachelor's degree specialising in foods

and nutrition, as well as a period of practical training in a hospital and a community setting. It

takes at least four years of full-time study at a university to qualify as a dietician. Many dieticians

further their knowledge by pursuing a Master's or Doctoral degree. Dieticians apply the science

of nutrition to promote health, treat and prevent malnutrition and provide therapeutic dietary

guidelines for patients, clients and the public in health and illness.

The majority work in the treatment and prevention of disease in hospitals, health

maintenance organizations, private practice, or other health care facilities. In addition, a large

number of dieticians continue to work in community and public health settings and academia

and research. A growing number of dieticians work in the food and nutrition industry, in

business, sports nutrition, and corporate wellness programs (2).

Understanding and applying nutrition knowledge and skills to all aspects of health care

are extremely important, and all health care professions need basic training to effectively

assess dietary intake and provide appropriate guidance, counselling, and treatment to their

patients (3). Despite this, it is widely recognized that most health care professionals receive little

nutrition training and are ill-equipped to assess their patients’ diets and nutritional status as well
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as provide nutrition counselling (4,5). The quantity of formalized nutrition education is shrinking in

curricula of health professions (physicians, nurses and pharmacists), including dietitians (6).

There must be consensus among the healthcare professions as to the depth of nutrition

education and the stage of training at which these integrations should occur. In view of the

importance of assessing nutrition knowledge in nutrition practitioners and nutrition education

programmes at university, it appears essential to evaluate gaps in nutrition education and

training within individual health professions.

Objective
Currently, there is an absence of research evaluating the nutrition knowledge of

students undertaking nutrition and dietetic studies and dietician practitioners in Spain. The

present research aims to describe the level of general nutrition knowledge in students enrolled

in the B.Sc. degree in Human Nutrition and Dietetics and already graduated dieticians, and

compare knowledge status across different occupations. The secondary aim was to investigate

the variation in knowledge among the cohort according to academic year, years of experience

and area of expertise.

Material and Methods
Study population

A cross-sectional observational study was conducted. Food and Nutritional Sciences

students or dieticians in Spain, aged 17 to 65 years, of any gender, were eligible to participate

in this study. Other health-related or none health-related professionals were excluded.

Procedures
An online anonymous survey was sent, during September and October 2018, to a

random sample of Food and Nutritional Sciences students and dieticians to assess basic

nutritional knowledge, self-reported attitudes and practices. The survey was only intended for

dieticians in Spain or who practice in Spain. The application of the questionnaire was

supervised and processed by trained health professionals and researchers. Informed consent

was obtained from all individual participants included in the study.

Data collection
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For the collection of research data, permission from the participants was obtained.

The subjects were requested to participate in the study on a voluntary basis and were

informed that their information would remain confidential and the data would only be used for

research purposes. Questionnaire items were developed by a registered dietician and a

researcher in the field of nutrition. The survey included 7 demographic and 16 survey

statements.

Demographic Information Form
This form comprised 7 relevant socio-demographic questions such as the gender

and age of the participant, whether he/she is a Food and Nutritional Science student or a

graduated dietician, the academic year (if a student), the graduation year, years of practice and

area of expertise (if dietician). These were included in the survey to collect a general description

of the participants and to run statistical analysis according to these groups.

Nutritional knowledge
A total of 16 items were developed to cover four areas of nutrition knowledge: personal

beliefs and dietary aspects (section A, 5 items), eating recommendations (section B, 3 items),

degrees of evidence (section C, 5 items) and studies funding (section D, 3 items). Different

types of question styles were used including open-ended, multiple-choice and agree or

disagree. Five items on personal beliefs (e.g. ‘Do you think that university contributes an

outdated knowledge?’) and diet-related opinions (e.g. the use of additives; benefits of a gluten-

free diet) were assessed with multiple-choice questions. A ‘NR/DK’ option was also available for

one of the items, as it removed pressure from participants and also ensured answers are not

randomly assigned. Three multiple-choice items were included to assess eating

recommendations (e.g. ‘Is eating five times a day recommended for a healthy diet?’; How many

eating times would you recommend to a patient?; Which is the recommended proportion of

macronutrients to be met daily?). The last item was assessed with a short open-ended question

within the multiple-choice, to leave space for possible alternatives. A series of five items

assessed knowledge of degrees of evidence (e.g. ‘Which type of study provides the greatest

degree of evidence?’). Three items were developed regarding the financing of studies. One of

the items was presented as ‘agree or disagree’ question type; the other two were presented as

multiple-choice question type. A ‘none of the answers’ option was also available for one of the

two last items, to again removed pressure from participants.

Statistics
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Data were coded numerically and statistically analysed using the Statistical Package for

Social Sciences software version 24.0 (IBM Corp. Armonk, NY: USA). A descriptive analysis

was performed for the socio-demographic variables. Within-group differences for ‘occupation’,

‘academic year’, ‘years of experience’ and ‘area of expertise’ were assessed with one-way

ANOVA and Bonferroni post-hoc test. P-values were considered statistically significant if

p<0.05.

Results
A sample of 364 participants, of both genders, was eligible to participate and took the

survey in 2018. Subjects were aged 17 to 62 years, mean age 27.9 ± 7.26. n=81 (22.3%) were

students and n=283 (77.7%) were dieticians. All survey responses were complete, but there

were n=23 withdraws from the data due to failure to comply with the inclusion criteria. Baseline

socio-demographic results are displayed in percentages in Table 1.
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Table 1. Socio-demographic data of enrolled participants
Student
(n=81)

Dietician
(n=283)

Total
(n=364)

Age (%)
17-21 years 77.5 2.5 19.3
22-65 years 22.5 97.5 80.7

Gender (%)
Female 72.8 87.9 84.5
Male 27.2 12.1 15.5

If student, academic year (%)
Freshmen (1st year) 26.3 n/a -
Sophomore (2nd year) 5.0 n/a -
Junior (3rd year) 43.8 n/a -
Senior (4th year) 25.0 n/a -

If dietician, year of graduation (%)
1979-1990 n/a 0.4 -
1991-2000 n/a 1.8 -
2001-2010 n/a 31.9 -
2011-2020 n/a 65.9 -

If graduated, years of practice (%)
0-1 years n/a 31.4 -
2-5 years n/a 30.3 -
5-10 years n/a 23.1 -
10-20 years n/a 13.7 -
>20 years n/a 1.4 -

Area of expertise (%)
Clinical nutrition n/a 63.6 -
Education and training n/a 13.8 -
Catering and quality n/a 10.4 -
Food industry n/a 4.5 -
Research n/a 7.8 -

n/a, not applicable

Female representation of the collective was predominant in the sample. Most of the

students at university were in their 3rd and 4th year, and most of the dieticians graduated in the

last 10 years. Already graduated dieticians had mostly 1 to 5 years of experience. Varieties of

areas of expertise were represented in the study, among which, clinical nutrition and educations

and training dominated the group.

The items that contribute to subjects’ general nutritional knowledge are displayed

in Table 2, divided in the aforementioned four areas: personal beliefs and dietary aspects

(section A), eating recommendations (section B), degrees of evidence (section C) and studies

funding (section D).
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Table 2. Percentage of response to each survey question, sorted in sections A to D.
%

(n=364)
Section A. Personal beliefs and opinions on diet aspects

1A. Do you think that university contributes an outdated knowledge in…
- The minority of the content 14.8
- Half of the content 52.7
- The majority of the content 32.4

2A. Is the food pyramid a good guide to healthy eating for the population?
- Yes 8.8
- No, it is not properly designed 60.4
- No, it is outdated 29.4
- NR/DK 1.4

3A. Do you think that Actimel®…
- Is a food not recommended in a balanced diet 80.8
- Is a harmful food in a balanced diet 12.8
- Serves to improve immune function, as formulated, thanks to its bioactive

components
6.4

4A. The use of additives in food ...
- Is beneficial, thanks to them we have more variety of food all year 13.2
- Is harmful to health 5.9
- Is beneficial in theory, but they are used abusively 62.1
- If a food contains additives it is an ultra-processed product and, therefore, I do

not recommend it to my patients
18.8

5A. Do you think that a gluten-free diet in non-celiac patients, non-allergic to wheat or
sensitive to non-celiac gluten can be healthy and nutritious?
- No, the intake of gluten is beneficial in people without such problem 18.6
- No, scientific evidence says that a gluten-free diet can be harmful 15.8
- Yes, the gluten-free diet is just as healthy and nutritious as the gluten-

containing diet. I recommend it to people without these problems
14.1

- Yes, the gluten-free diet is as healthy and nutritious as the gluten diet, but I do
not recommend it

49.3

- The gluten-free diet is healthier and more nutritious than the gluten-containing
diet

2.3

Section B. Eating recommendations
1B. Is eating five times a day recommended for a healthy diet?

- Yes 8.8
- No, it is an outdated recommendation 30.5
- Depends 60.7

2B. How many eating times would you recommend to a patient?
- 0-3 times/day 4.5
- 4-5 times/day 29.9
- >5 times/day 1.7
- Personalized 63.9

3B. The recommended proportion of macronutrients to be met daily would be…
- 50-60% Carbohydrates, 15-20% Proteins, 30-35% Fats 37.2
- 40-45% Carbohydrates, 25-30% Protein, 30-35% Fats 10.7
- There is no ideal recommendation 51.0
- Other

- 33% Carbohydrates, 33% Protein, 33% Fats 0.6
- 50-60% Carbohydrates, 10-15% Proteins, 30-35% Fats 0.6
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Section C. Degrees of evidence
1C. Which guide has the greatest scientific support for the Spanish population?

- None 12.9
- Harvard plate 74.7
- Food pyramid 5.0
- Food wheel 7.4

2C. Which type of studies provides the greatest degree of evidence?
- Meta-analysis of randomized clinical trials 79.6
- Individual cohort studies 3.9
- Studies in animal models 0.3
- Case-control studies 16.2

3C. The PREDIMED clinical trial on Mediterranean diet and cardiovascular disease...
- Has a high degree of evidence 40.1
- Has many scientific publications, but a medium degree of scientific evidence 47.0
- Neither of the above two 13.0

4C. How much evidence does the relationship between alcohol and cardiovascular
disease have, regarding a beneficial effect?
- Meta-analysis of randomized clinical trials without placebo and meta-analysis

of cohort studies
24.8

- Retrospective or cross-sectional individual cohort studies 37.6
- Case-control studies 33.0
- Studies in animal models 4.5

5C. Which is the evidence degree on the efficacy of hyperproteic and ketogenic diets
for weight loss in studies of, at least, 1 year of intervention?
- Few scientific studies 39.0
- Many scientific studies with poor results in efficacy and health safety 34.7
- High degree of evidence: randomized clinical trials, meta-analysis of cohort

studies with positive results in their effectiveness for weight loss
26.3

Section D. Funding of studies
1D. Food industry distorts scientific research by financing

- Totally agree 65.9
- Moderately agree 31.3
- Totally disagree 2.7

2D. What is your opinion regarding the financing of studies by the industry?
- Studies financed by the industry have no credibility or reliability 47.4
- Nothing happens as long as they declare the conflict of interest. The results

are objective and must be reproducible
29.8

- Neither of the above two 22.9
3D. Who do you think has funded the PREDIMED study or studies related to widely

used drugs such as Diazepam, Sintrom or Omeprazole?
- Public entities 23.2
- Researchers themselves 4.5
- Pharmaceutical industry and food industry with high conflict of interest 72.2

Results expressed as percentages (%) unless otherwise stated.

To further elucidate the differences between responses to personal beliefs and dietary

aspects (section A), eating recommendations (section B), degrees of evidence (section C) and

studies funding (section D) items, subjects were divided into different groups for analysis,

according to discipline, academic year, years of experience and area of expertise. Only items
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which resulted in statistically significant differences in each group were represented (Figures 1-

4).

Dieticians suggested there is no ideal distribution of macronutrients along the day, but if

they had to dictate a distribution it would be 50-60% carbohydrates, 15-20% proteins and 30-

35% fats. On the other hand, students believed that a distribution of 50-60% carbohydrates, 15-

20% proteins and 30-35% fats would be ideal. Only students proposed alternative distributions

such as 33% carbohydrates, 33% protein and 33% fats or 50-60% carbohydrates, 10-15%

proteins and 30-35% fats (Figure 1, 3B). Harvard plate was considered the guide with the

greatest scientific support for the Spanish population by dieticians, followed closely by students.

However, the food pyramid was the least commended to be the best guide (Figure 1, 1C). Both

groups agreed on meta-analysis of randomized clinical trials to be the study type which provides

the greatest degree of evidence; although some students supported case-control studies and

only dietician mentioned the studies in animal models (Figure 1, 2C). A 44.5% of dieticians

asserted that studies financed by the industry have no credibility or reliability, while 30.4%

believes industry may finance studies as long as they declare the conflict of interest and their

results are objective and reproducible. The remaining 25.1% did not opt for any of the two

previous options. Students followed the same trend (Figure 1, 2D).
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Figure 1 Statistically significant differences in responses to items 3B (p=0.007), 1C (p=0.012),
2C (p=0.016) and 2D (p=0.023), according to occupation.

As years pass at university, the number of students who believe university contributes

an outdated knowledge in the majority of the content increases (Figure 2, 1A). With regards to

how many times would the participants recommend eat per day, freshmen and sophomore

students support eating 4-5 times/day, while juniors and seniors would personalize the

recommendation depending on the patient (Figure 2, 2B). 4th year students suggested there is

no ideal distribution of macronutrients along the day. However, 1st,  2nd and 3rd year students

believed that a distribution of 50-60% carbohydrates, 15-20% proteins and 30-35% fats would

be the one to follow. Only students in 4th year proposed other distributions (Figure 2, 3B).

Harvard plate was considered the guide with the greatest scientific support for the Spanish

population by 3rd and 4th year students. However, 1st and 2nd year students recognise the food

wheal and the food pyramid, respectively, the best guide (Figure 2, 1C). Juniors and seniors

agreed that meta-analysis of randomized clinical trials are the studies which provides the
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greatest degree of evidence. None of the students considered studies in animal models having

a good degree of evidence (Figure 2, 2C).

Figure 2 Statistically significant differences in responses to items 1A (p=0.001), 2B (p=0.002),
3B (p<0.001), 1C (p<0.001) and 2C (p=0.029), according to academic year.

Statistically significant differences could only be seen for items 1D and 3D (“Do you

think food industry distorts scientific research by financing?” and “Who do you think has funded

the PREDIMED study or studies related to widely used drugs?”) when analysing the data by

years of experience. The most experienced dieticians (>20 years’ experience) agreed that

pharmaceutical industry and food industry with high conflict of interest were the source of

funding of PREDIMED study or studies related to Diazepam, Sintrom and Omeprazole (Figure

3, 3D), but generally did not think the funding distorts the research (Figure 3, 1D); while the less

experienced dieticians (<10 years’ experience) debated between public entities and

pharmaceutical or food industry (Figure 3, 3D) and opined that the food industry distorts results

by financing.
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Fig. 3 Statistically significant differences in responses to item 1D (p=0.04) and 3D (p=0.025),
according to years of experience.

According to area of expertise, dieticians committed to food industry strongly believed

the ideal proportion of macronutrients to be met daily would be 50-60% carbohydrates, 15-20%

proteins and 30-35% fats. On the contrary, dieticians dedicated to clinical nutrition, education

and training and catering and quality suggested there is no ideal recommendation. Researchers

were divided between the latter options (Figure 4, 3B). Most of the dieticians belonging to the

five different areas of expertise totally agreed that food industry distorts scientific research by

financing, except for researchers who moderately agreed or totally disagreed, and educators

who moderately agreed (Figure 4, 1D).

Figure 4 Statistically significant differences in responses to items 3B (p=0.02) and 1D
(p<0.001), according to area of expertise.
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Discussion
This study has highlighted there are inconsistencies in the dietary knowledge and

attitudes towards dietary advice, the degrees of evidence and opinions regarding funding of

studies between human nutrition practitioners.

Such conflicts, in addition to directly affecting health through the use of wrong

messages, can have a detrimental effect on the behaviour, motivation and attitudes of an

individual. It is essential that the education and training of health professionals, including

nutritionists, has a consistent approach to ensure reliable dietary advice is given (3).

It may be speculated that these conflicts seem to be largely due to inadequate training

and education of students, the future professionals; indeed, there is growing evidence that the

nutrition content of health professionals courses is inadequate (7). In fact, 31.8% of the studied

population conceded the majority of the content taught by Universities is outdated, followed by a

53.2% who considers half of the content is obsolete. Technology has made the library obsolete

and what society needs from education is shifting. Universities should adapt to changing needs

of the workplace, and provide future professionals the required best setting for the combination

of updated practical and academic study.

When analyzing in detail the results of the survey, it is observed how most of the

respondents consider that the food pyramid is poorly designed or obsolete. A study published in

the American Journal of Clinical Nutrition (8) shows the pyramid and other official guidelines are

most likely obsolete. The Food Guide Pyramid is an American icon. At the base are breads,

cereal and pasta, up to 11 servings a day. Vegetables and fruits are next, with two-to-five

servings a day. As the pyramid narrows, it suggests eating fewer dairy products, eggs and meat

servings. At the tip are fats and sweets, to be used sparingly. The pyramid's problem might be

that it assumes that only fat calories can make people gain weight, but the reality is, it's too

many calories from whatever the source they are intake.

It should be taken into account there is a diverse range of healthy eating guides

currently existing across different countries (Healthy Eating Pyramid in Australia (9), China’s

pagoda (10), Canada’s rainbow (11), France’s staircase (12), Japan’s spinning top (13), Belgium’s

inverted triangle (14)) and all of them are adjusted to the gastronomy and culture of each specific

country. Dietary guidelines for the Spanish population are summarised graphically in a pyramid

model (15). However, a high percentage of participants considered the Harvard plate (Healthy

Eating Plate) as the guide with greatest scientific support for the Spanish population, which is

indeed gaining more adepts as it is certainly based more on science and research basis.
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Nevertheless, Healthy Eating Plate was designed by experts at Harvard School of Public Health

and Harvard Medical School for the US population, as an alternative to the United States

Department of Agriculture (USDA)’s MyPlate (16), and should not be taken as a reference for the

Spanish population.

Actimel® was not considered a recommendable product in a balanced diet by most of

the respondents; however, the marketing company included in the formulation of the product an

additional component, vitamin B6. This endorsed the use of the EFSA health claim for vitamin

B6, which indicates that vitamin B6 contributes to normal functioning of the nervous system.

However, claims may have a ‘halo’ effect, influencing consumer perceptions of foods and

increasing consumption when unnecessary (17).

Regarding the use of additives in food, the majority considered is beneficial in theory,

but they are used abusively, closely followed by those who believe if a food contains additives it

is an ultra-processed product. This concept was devised by a Brazilian nutrition researcher

Carlos Monteiro (18), used to refer to the processing of substances derived from foods (e.g.

baking, hydrogenation). They generally include a large number of additives such

as preservatives, sweeteners, sensory enhancers, colorants, flavours and processing aids, but

little or no whole food. Ultra-processing creates attractive, hyper-palatable, cheap, read to eat

food products that are characteristically energy-dense, fatty, sugary or salty and generally

obesogenic. Therefore, participants would not recommend the use or intake of additives to their

patients. Neither would they recommend a gluten-free diet in non-celiac, non-allergic to wheat

or sensitive to non-celiac gluten patients, although considering the gluten-free diet as healthy

and nutritious as the gluten-containing diet. This taught results as contradictory as the gluten-

free diet itself, as some evidence indicates that there are significant drawbacks to following the

gluten-free diet. Even so, people without diagnosed gluten issues are trying the diet to assist in

the management of other medical issues without much evidence (19). In fact, 2% of the

respondents sustained the gluten-free diet is healthier and more nutritious than the gluten-

containing diet.

More long-term studies to determine the optimal number of times a day to eat are

needed. The American Heart Association concludes that there is not enough evidence to prove

that changing the number of times we eat has a significant impact on weight or cardiovascular

risk factors such as blood pressure, triglycerides, cholesterol, and blood sugar levels. The key is

not the number of times we eat, but rather what we choose to eat (20). Therefore, the vast

majority of the ones polled affirmed that eating five times a day is recommended for a healthy

diet depending on the case and that they would personalize the eating times of their patients,
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being congruent in their responses. However, on the contrary, 30% marked 4-5 times/day as

the recommended eating times, but at the same time considered that recommendation as

outdated, being incongruent with their responses. This suggests that self-administered

questionnaires are likely to affect the quality of the data collected and have biasing influences
(21).

In regard to the recommended proportion of macronutrients to be met daily, half of the

survey respondents consider there is no ideal recommendation, closely followed by a believe

that 50-60% carbohydrates, 15-20% proteins and 30-35% fats should be the daily macronutrient

distribution. It is surprising that there is no consensus among professionals for this formulated

question, and that practically 50% think in one way and 50% in another, that is, some believe in

a recommendation of specific macronutrients and others do not. In any case, the European

Food and Safety Authority (EFSA) proposed, in 2010, that the total intake of carbohydrates

should range between 45% to 60% of the total energy intake (25 g of which should be fiber) (22).

However, this recommendation has been questioned. The recommended dietary allowance for

digestible proteins for adults is 10-35% of energy intake (23), or a minimum of 0.83 g/kg body

weight based on the EFSA 2012 position statement (24). For healthy individuals, the EFSA also

proposed in 2010 that lipids should be in the range of 20-35%, and that the replacement of SFA

by MUFAs and PUFAs was considered to be crucial (25). It is clear that an individualized

approach would require clinical experience and the consideration of relevant clinical

parameters. Not less surprising is that, as scientific branch health professionals, 20% of the

subjects are unaware of the degree of evidence a study provides.

The practice of evidence-based medicine seeks to use individual expertise along with

the best available clinical evidence. In this regard, many health professionals in this study

struggled answering about the best available scientific evidence of the recommendations they

give to a patient. The concepts of level of evidence and grade of recommendation are essential

to be well established in health practitioners, as the level of the evidence and the strength of the

recommendation indicate the extent to which it can be trusted that implementing a

recommendation will bring more benefits than risks. As to the funding of big studies, such as

PREDIMED study or studies related to Diazepam, Sintrom and Omeprazole, and the distortion

of the results, respondents were again incongruent in their answers. A high percentage agreed

that pharmaceutical industry and food industry funding the studies have high conflict of interest,

but simultaneously considered the results are objective. Besides, while considering PREDIMED

study and others of great evidence, they also considered distorted by the financing of the

industry.
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Regarding how much evidence the beneficial effect of alcohol on cardiovascular

disease has, there was a very equitable distribution among participant’s beliefs. However,

alcohol seems to exhibit a cardioprotective effect (30) and there are many meta-analysis

supporting this body of evidence (26–29).

Conclusion
This study documents concerns about the deficiency of general nutritional knowledge of

Human Nutrition and Dietetic students and already graduated dieticians. It identifies that

significant conflicts exist not only in dietary advice aspects but also in knowledge regarding

scientific degrees of evidence. The reasons for the lack of consistency are multifactorial, but

certainly include considerable gaps of adequate nutrition education. Elimination of this conflict is

crucial if the health of the nation is to be improved. There is great potential for the nutrition

content at universities to be further developed.

Study limitations
There were a number of limitations to the present study. Although the demographic

characteristics of participants were representative, the response rate to the distributed surveys

was not the greatest. Therefore, it is possible that the results do not accurately reflect the

knowledge of the larger group of dieticians. The tool employed to evaluate nutrition knowledge

was designed to represent some of the general knowledge assumed to be required for a

minimum good practise of the profession. Thus, this research could not evaluate the application

of professional knowledge. Lastly, the cross-sectional design is vulnerable both to random and

systematic measurement errors and cannot determine the changes in each individual’s nutrition

knowledge.
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