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Introduction
The vegetarian diet has gained recognition and popularity as 
one of the healthiest dietary choices. The heyday of vegetarian 
diets is mainly related to their nutritional benefits, prevention, 
and treatment of certain diseases,1-3 in addition to being a 
regime that promotes animal welfare and care for the environ-
ment.4 The number of people who choose vegetarianism con-
tinues to rise steadily in developed countries.5 It is estimated 
that the proportion of people who are vegetarians varies 
between 2% and 10%.6,7 In Peru, in recent years there has been 
a growing interest in vegetarian diets, however, there are no 
official data to verify this claim.8

Vegetarianism is more than abstaining from the consump-
tion of meats and their derivatives, it consists of the consump-
tion of foods of minimally processed plant origin that include 
fruits, vegetables, whole grains, nuts and sometimes eggs, dairy 
products, and honey.9 In addition, this regimen is characterized 
by different dietary patterns according to the degree of restric-
tion or exclusion of 1 or more types of food10: (a) vegans are the 
most restrictive, they avoid all foods of animal origin; (b) lacto-
vegetarians exclude meat, fish, and eggs, but consume milk, 

milk derivatives, honey, and plenty of plant-based foods; (c) 
ovo-vegetarians avoid meat, fish, and dairy products, but con-
sume eggs, honey, and a variety of plant-based foods; (d) lacto-
ovo-vegetarians restrict the consumption of all types of meat, 
fish, and birds, however, admit the consumption of milk and 
dairy products (cheese, yogurt, among others), eggs, honey, and 
a wide variety of foods of plant origin.11

Inadequate vegetarian diets increase the risk of deficiencies 
in critical macronutrients, and micronutrients such as protein, 
vitamin D, iodine, omega-3 fatty acids, vitamin B12, iron, zinc, 
and calcium.12 Deficiency of critical nutrients in different life 
stages could have serious repercussions on the health of vege-
tarians in the long term, mainly causing, protein depletion, 
anemia, neurological diseases, increased risk of depression, and 
chronic non-communicable diseases throughout life.13 
However, the Academy of Nutrition and Dietetics in an official 
position paper, states that well-planned vegetarian diets are 
appropriate at all stages of the life cycle, including pregnancy, 
infancy, childhood, and adolescence.14

Dietitians are health professionals, trained exclusively in 
food, nutrition, and dietetics. One of the roles of dietitians is to 
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apply practical, evidence-based nutrition and eating advice to 
improve the nutritional status of patients, prevent disease, and 
promote well-being.15 Despite the available evidence on the 
health benefits of vegetarian diets, however, dietitians have 
shown insufficient knowledge of vegetarianism.16 One study 
found that 23% of the dietitians surveyed demonstrated a low 
level of knowledge regarding the statement “the only high-
quality proteins are animal proteins.”17 On the other hand, 
another study carried out on Canadian health care providers, 
including dietitians, showed that while 72% were aware of the 
importance of vegetarian diets in the management and control 
of type 2 diabetes, but less than a third recommended them to 
their patients,18 which evidently shows a clear lack of confi-
dence in vegetarian diets.

The approach to measuring the knowledge of professional 
dietitians about vegetarianism can be a useful tool to improve 
the quality of their work, acquire adequate knowledge about 
vegetarian diets, develop skills to provide adequate nutrition 
education and counseling to their vegetarian patients for 
ensuring adequate nutrient intake, and avoiding the risks of 
critical nutrient deficiency.12,19,20 To achieve this objective, 2 
possible ways of education and training are essential: first, the 
curricular integration of vegetarianism in university curricula; 
second, the ongoing training opportunities for dietitians on 
the health benefits of vegetarian diets.17 Previous studies car-
ried out in directors of dietary education programs show that 
they are in favor of teaching vegetarian and vegan nutrition, in 
addition, they believe that students are interested in discover-
ing the vegetarian diet.16 In Peru, there are 24 universities 
accredited by the National Superintendency of Higher 
University Education that offer the professional program of 
Nutrition and Dietetics, however, only 1 integrates vegetarian 
nutrition in its curriculum.21,22

The aim of the study was to compare the level of knowledge 
of vegetarian and nonvegetarian Peruvian dietitians regarding 
vegetarianism at different stages of life.

Materials and Methods
Design, type of research, and participants

A cross-sectional study was carried out between July 9 and 
October 4, 2020, applying an online survey. A questionnaire 
was sent to more than 400 Peruvian and foreign dietitians 
residing in the 3 regions of the country. The selection of the 
participants was done through intentional nonprobability sam-
pling.23 A total of 179 dietitians gave their consent to partici-
pate in the study. The invitation was made through E-mail, 
WhatsApp, and Facebook Messenger. An email or text mes-
sage was sent accompanied by a letter inviting dietitians to par-
ticipate in the study indicating the link to the questionnaire. 
The contacts of the dietitians were obtained from the College 
of Nutritionist of Peru and through the study center from 
which they were graduated. This letter briefly described the 
purpose of the study, the rights of the participants, and the con-
fidentiality in the use of the data. Additionally, prospective 

participants were informed that the survey would take 10 to 
15 minutes on average. Finally, in the informed consent form, it 
was explained to them that they could express their desire to 
participate by checking the option “I wish to participate” and if 
not, they were free to mark the option “I do not wish to partici-
pate” and went to the closing page of the questionnaire. The 
study was carried out considering the criteria established in the 
Declaration of Helsinki and received the approval of the 
Research Bioethical Committee of the Universidad Peruana 
Unión and registered under reference number: N°00125-2020/
UPeU/FCS/CIISA.

Sociodemographic characteristics, professional 
profile, and dietary

The collection of sociodemographic data, professional profiles, 
and dietary test were carried out using a registration form pre-
pared by the researchers of the study, which comprises 8 ques-
tions, considering the following categories: sociodemographic 
profile (gender, origin, and gender); professional profile (degree 
of education, years of work experience, areas of work experi-
ence, and training on vegetarian diets in the last 5 years), and 
type of diet.

Knowledge questionnaire

To determine the level of knowledge of the participants, a 
questionnaire was used that was adapted from an instrument 
created and validated in a previous study.10 However, some 
additional elements were included, such as critical nutrients: 
protein, vitamin B12, iodine, vitamin D, omega 3, iron, zinc, 
and calcium,19,20 to ensure the knowledge of dietitians about 
these nutrients considered critical in vegetarian diets. We put 
the instrument to the test in our environment in a group of 
dietitians, who were later excluded from the study. The ques-
tionnaire comprises 24 items and covers 4 specific topics: topic 
1 consisted of 2 questions (1-2) on the definition of a lacto-
ovo-vegetarian and vegan diet. In topic 2, 3 questions (3-5) 
were considered that assess knowledge about the risks and ben-
efits associated with vegetarian diets. Topic 3 grouped 8 ques-
tions (17-24) on the knowledge of the critical and specific 
nutrients of the said diets. Finally, topic 4 considered aspects 
such as the adoption of vegetarian diets in different stages of 
life, and these aspects were considered in 11 questions (6-16).

Statistical analysis

For data processing and analysis, the statistical software pack-
age SPSS, version 25 (SPSS Inc., Chicago, IL, USA) was used. 
The data were described using absolute frequencies and per-
centages. In addition, the chi-square test was used to see the 
difference in the sociodemographic variables (sex, age, and 
nationality); professional profile (educational level, years of 
experience, participation in a vegetarian nutrition course in the 
last 5 years), and nutritional knowledge among vegetarian and 
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nonvegetarian dietitians. Finally, a significance level of 5% was 
considered.

Results
A total of 179 registered dietitians gave their consent to par-
ticipate in the study. Of which, 72 were vegetarian and 107 
nonvegetarian. The results of the sample’s sociodemographic 

variables are shown in Table 1. Vegetarian and nonvegetarian 
women represented the highest proportion of the sample at 
72.2% and 72.9%, respectively. Most of the participants were 
Peruvians. 47.2% of the vegetarian participants were older than 
30 years. Regarding the level of instruction, it was observed that 
a higher proportion of vegetarians had a master’s degree com-
pared to nonvegetarians, and this difference was significant 

Table 1. Sociodemographic data and professional profile of vegetarian and nonvegetarian dietitians.

VARIAbLE VEgETARIANS NONVEgETARIANS P-VALUE*

N % N %

Sex

 Female 52 72.2 78 72.9 .921

 Male 20 27.8 29 27.1

Nationality

 Peruvian 54 75.0 101 94.4 <.001**

 Foreign 18 25.0 6 5.6

Age (years)

 20–24 7 9.7 27 25.2 .031**

 25–30 31 43.1 41 38.3

 >30 34 47.2 39 36.4

Level of education

 bachelor’s degree 50 69.4 92 86 <.001**

 Postgraduate degree 22 30.6 15 14

Work experience (years)

 <9 35 48.6 88 82.2 <.001**

 10–19 18 25.0 11 10.3

 20–29 17 23.6 4 3.7

 >30 2 2.8 4 3.7

Work experience

 Teaching and research 12 16.7 8 7.5 <.001**

 Food service management 12 16.7 15 14.0

 Community nutrition 22 30.6 46 43.0

 Clinical nutrition 19 26.4 33 30.8

 Food industry and biopharmaceutical 6 8.3 0 0.0

 Sport nutrition 1 1.4 5 4.7

Participation in a vegetarian nutrition course in the last 5 years

 Yes 37 51.4 26 24.3 <.001**

 No 35 48.6 81 75.7

*P value. The chi-square test was used to evaluate the degree of significance for the sociodemographic data and professional profile and the type of diet. P represents 
the probability that there is a significant difference between vegetarian and nonvegetarian dietitians in their responses. **Statistically significant.
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(29.2% vs 12.1%, P < .001). The highest proportion of nonveg-
etarians had a work experience of less than 9 years compared to 
vegetarians, a significant difference was observed (82.2% vs 
48.6%, P < .001). Community nutrition and clinical nutrition 
were the most represented work areas in terms of work experi-
ence (36.8% and 28.6%, respectively). The proportion of vege-
tarians who received training in vegetarian nutrition in the last 
5 years were significantly higher than nonvegetarians (51.4% vs 
24.3%, P < .001).

Table 2 shows the level of knowledge of vegetarians and 
nonvegetarian dietitians according to the correct answers. 
Regarding the first topic addressed in the study questionnaire, 
vegetarians had the highest proportion of correct answers 
regarding the definition of the lacto-ovo-vegetarian and vegan 
diet (94.4% vs 31.8%; 98.6% vs 32.7%, respectively), this differ-
ence was significant (P < .001). Regarding the topic of “knowl-
edge about the risks and benefits associated with vegetarian 
diets,” the highest proportion of participants who obtained the 
highest number of correct responses for the 3 items were veg-
etarians (77.8% vs 57.0%; 80.6% vs 52.3%; and 93.1% vs 72.9%, 
respectively), showing a significant difference (P < .001). In 
relation to the topics “critical nutrients in the vegetarian diet” 
and “vegetarian diets in different stages of life,” vegetarian die-
titians obtained the highest number of correct answers (50% vs 
42% and 71.3% vs 60%, respectively), although there were no 
significant differences (P = .43 and .28).

Discussion
An adequate level of nutritional knowledge regarding vegetar-
ian diets among dietitians is one of the best ways to reduce the 
risk of nutritional deficiencies in vegetarians and reduce possi-
ble long-term negative repercussions, avoiding protein deple-
tion, anemia, neurological diseases, greater risk of depression, 
and chronic non-communicable diseases.13 This study com-
pared the knowledge about vegetarianism at different stages of 
life between vegetarian and nonvegetarian dietitians.

According to the sociodemographic data, the results revealed 
that the highest proportion of professional dietitians were 
women. This finding is consistent with the results of similar 
studies.24,25 In Peru, registered dietitians are predominantly 
women and represent 94% of professionals.26 The proportion 
of women who attend human nutrition schools has always 
exceeded that of men.27 This reality is similar with other health 
professions.28 Men are generally encouraged to enter or remain 
in the profession, which could be explained by the stereotypes, 
isolation, and feelings of exclusion from female-dominated 
dietary teams. In addition, other potential factors that could be 
considered as barriers for men interested in the profession, 
including the views of society on the profession, salary,29 pres-
tige, career growth opportunities,30 gender vision toward the 
profession,24 and the type of work that dietitians do.31 Fighting 
gender stereotypes could contribute to increasing the presence 
of men and making the profession more socially acceptable 
career option for them.32

In this study, vegetarians had the highest proportion of cor-
rect answers regarding the definition of the lacto-ovo-vegetar-
ian and vegan diet (94.4% and 98.6% respectively). These 
findings are supported by the results reported in a similar study 
conducted by other health professionals, in which it was evi-
denced that the majority of respondents (90%) correctly 
defined the vegan diet as one that excludes all consumption of 
foods of animal origin, and 79% correctly categorized a vege-
tarian diet as one in which individuals exclude foods such as 
red/white meat, fish, and poultry but do consume other animal 
products (including dairy and eggs).33 The possible reason 
could be, at least partially, the fact that more than half (51.4% 
vs 24.3%) of vegetarians participated in training on the vege-
tarian diet in the last 5 years, which highlights the importance 
of continuing education in the practical exercise of the profes-
sion.10 Continuous education improves and strengthens the 
knowledge, skills, abilities, attitudes, and behavior of health 
professionals; it also improves the care and health outcomes of 
vegetarian patients.34

In this study, the participants with the highest number of 
correct answers regarding “knowledge about the risks and ben-
efits associated with vegetarian diets” were vegetarian dieti-
tians. This result is supported by findings reported in similar 
studies conducted in other health professionals.10,25 Affirms 
the findings found in previous research in which vegetarian 
participants demonstrated a higher level of nutritional knowl-
edge than nonvegetarians about vegetarianism.35-37 The possi-
ble justification for this could be, the fact of vegetarian diets are 
significantly related to adequate knowledge of the health ben-
efits of vegetarian diets.38 In another study that examined a 
convenience sample of 64 physicians, the majority (83%) agreed 
that a plant-based diet is safe and promotes health, reducing 
the risk of developing cardiovascular disease, type 2 diabetes 
(79%), and some cancers (63%), in addition to preventing and 
treating many chronic diseases (58%).33 It is important that 
professional dietitians have adequate knowledge of these 
aspects to properly guide those who choose vegetarianism in 
the different stages of life.10 Indeed, both dietitians and other 
health professionals have a fundamental role in nutritional 
education and in monitoring the nutritional status of people 
who follow a vegetarian diet.20 Although, it was evidenced that 
vegetarian dietitian professionals were better informed about 
the risks and health benefits of vegetarian diets, however, it 
should also be mentioned that the proportion of nonvegetarian 
dietitians in our study who answered the correct answers was 
more than half. Therefore, it can also be speculated that non-
vegetarians may be well informed about the health benefits of 
vegetarian diets.

Only half (50%) of the vegetarian dietitians demonstrated 
optimal knowledge of the potential nutritional deficiencies of 
vegetarian diets due to critical nutrients. When both groups 
were asked about critical nutrients such as iron, calcium, zinc, 
and fatty acids, the percentage of correct responses selected for 
both groups was less than 50% (35.7% and 25.2%, respectively). 
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Likewise, in a similar study conducted in a group of health pro-
fessionals who received specialized nutrition education, more 
than 50% had an average or below average knowledge base in 
at least 5 of the 14 general nutrition topics that covered the 
requirements of micronutrients and macronutrients, among 
others.39 However, in our study, to the specific multiple-choice 
question that asked vegetarian and nonvegetarian dietitians to 
identify which are the critical nutrients in the vegetarian diet 
(protein, vitamin D, omega-3 fatty acids, vitamin B12, iron, 
zinc, and calcium),12,40 78.8% responded to the correct answer. 
Properly planned vegetarian diets, considering foods that are 
sources of critical nutrients promote health and reduce the risk 
of disease. In addition, they do not represent a risk of nutri-
tional deficiency for vegetarian patients.40

The Academy of Nutrition and Dietetics states that well-
planned vegetarian diets are appropriate at all stages of the life 
cycle, including pregnancy, lactation, infancy, childhood, and 
adolescence.14 In this study, there was no significant difference 
in the answers given regarding topic 4, which dealt with “veg-
etarian diets at different stages of life” between both groups 
(Table 2). Furthermore, more than half (71.3%) of professional 
vegetarian dietitians seemed to have adequate knowledge about 
the importance of a balanced and balanced vegetarian diet dur-
ing the different stages of the life cycle. Similar results were 
reported by 183 registered dietitians.41 Additionally, a cross-
sectional study found that the majority of health professionals 
who followed a plant-based diet appeared to have a good 
understanding of the main benefits of a planned vegetarian diet 
during various stages of the life cycle.10 However, these find-
ings are not consistent with the results observed in similar 
studies conducted in other health professionals.25 The possible 
justification for this difference could be due to the little pres-
ence of nutrition courses in the curriculum of the other health 
sciences majors.

Among the dietitians interviewed, less than half (17.6%) 
identified the correct answer regarding that adolescents who 
choose a vegetarian diet are at higher risk for eating disorders. 
Based on available data, approximately 50% (45%-54%) of 
patients with anorexia nervosa reported opting for a vegetarian 
diet.42,43 It has been shown that both variables are not inde-
pendent, but rather, they are intertwined phenomena;44,45 
although the order of time in which an eating disorder begins 
and the start of the vegetarian diet is not well established.45 
Consequently, the situations described above could be due to 
the fact that people choose vegetarian diets as a consequence of 
their eating disorders; considering that vegetarian diets are 
advisable in the treatment of these and, even, their inclusion, 
clinically, can be an important variable to consider within the 
preventive actions against eating pathologies.46,47 Therefore, 
emphasis is placed on conducting longitudinal studies to exam-
ine the temporal relationship of said variables or other underly-
ing elements that may contribute to the coexistence of eating 
disorders and vegetarianism, to demonstrate the causal role of 
the vegetarian diet in the etiology of eating disorders.47-49

The health benefits of vegetarian diets are well documented. 
First of all, considering cardiovascular diseases, vegetarian diets 
have protective effects on blood cholesterol,50 lower blood 
pressure,51,52 which means lower rates of heart disease events. 
Similarly, vegetarians in comparison have a lower body mass 
index (BMI),50 lower fasting blood sugar,53 lower risk of diabe-
tes,54 and obesity.55 On the other hand, vegetarians have a 
lower risk of mortality from all causes,56 although there are 
certain inconsistencies.57 Regarding the evidence on the differ-
ent types of cancer, although there are certain controversies 
with some inconsistencies between the studies,58 however, 
there is evidence of a significant decrease in risks for colorectal 
cancers59 and prostate (only in vegans).60 All above is due to the 
fact that vegetarian diets are characterized by low energy den-
sity, increased dietary fiber, and a low amount of saturated fat.54

The beneficial effects of the vegetarian regimen in the pre-
vention and treatment of chronic non-communicable diseases 
are evident. Therefore, it is important that dietitians are ade-
quately informed about the vegetarian dietary pattern, because 
they must educate vegetarian patients on the correct way to 
eat, to meet their macro and micronutrient requirements 
according to age and metabolic status, to ensure normal 
growth and development and prevent chronic diseases.12,19,20 
The nutritional recommendations should be focused on the 
consumption of foods of minimally processed plant origin that 
include the consumption of a variety of fruits, vegetables, leg-
umes, seeds, nuts, and whole grains, reducing the intake of 
foods of animal origin, fats and sugars added and processed 
carbohydrates.

Limitations

This study has certain limitations that must be considered. In 
the first place, it is a cross-sectional study and the sample size 
was small, in addition, the sample was selected through an 
intentional non-probabilistic sampling that included only die-
titian professionals, therefore, the results may not be general-
ized. More studies are needed to determine the knowledge of 
other professionals about vegetarian diets. Second, the sample 
had a higher proportion of female dietitians (72.5%), which 
also leaves the possibility of sampling bias.

Conclusions
The cross-sectional study findings shed light on the knowl-
edge of vegetarian and nonvegetarian dietitians regarding veg-
etarianism at different stages of life. The findings evidenced 
that dietitians did not demonstrate complete and comprehen-
sive knowledge of the critical nutrients of vegetarianism and 
lack information on the risks of eating disorders from the veg-
etarian diet. Regarding the knowledge about the risks and 
benefits associated with vegetarian diets, the highest propor-
tion of those who obtained the correct answers were vegetari-
ans. The percentage of correct answers selected for both critical 
nutrient groups such as iron, calcium, zinc, and fatty acids, 



8 Nutrition and Metabolic Insights 

were less than 50% (35.7% and 25.2%, respectively). In both 
groups, less than half (17.6%) identified the correct answer 
that adolescents who choose a vegetarian diet are at higher 
risk of eating disorders.

Therefore, the curricular integration of vegetarianism in 
university study programs will be followed by continuous train-
ing of dietitians to guarantee an adequate knowledge of vege-
tarian nutrition to provide a better intervention and adequate 
educational guidance, which, in turn, it could contribute to the 
prevention of chronic diseases and better results regarding the 
care and health of vegetarian patients. Finally, this study high-
lights the need for future research on the knowledge and skills 
of dietician professionals regarding vegetarianism.
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