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Abstract: Recent studies have shown that the prevalence of vegetarianism among the general population in
western societies ranges between 2% and 9%. Information regarding the prevalence of vegetarianism among
exercisers is lacking. The aim of the present pilot study was to determine the prevalence of vegetarianism
among regular exercisers in Greek gyms, as well as assess their dietary habits, exercise habits, and attitudes
toward health and environmental issues. 291 regular gym clients completed an anonymous descriptive online
questionnaire containing 65 questions divided into five sections (demographic characteristics, dietary habits,
physical activity, dietary supplements, environment). Thirty responders (10.3%) identified themselves as
vegetarians, spanning the entire spectrum of vegetarianism, from raw vegan to semi-vegetarian. Compared to
omnivores, vegetarians had lower body weight, were more concerned about their health and convinced about
the health benefits of their dietary choices, were surrounded by more vegetarians socially, consumed fast food
and ate out less often, used more dietary supplements, and were better informed about what a sustainable diet
is (all p < 0.05). Vegetarians did not differ significantly from omnivores in demographic characteristics, alcohol
consumption, smoking habits, prevalence of psychogenic eating disorders, or exercise practices (except for
practicing more yoga/Pilates). In conclusion, we report, for the first time, a considerable prevalence of
vegetarianism among regular exercisers in gyms. Our findings demonstrate important similarities and
differences between exercising vegetarians and omnivores (partly at odds with those seen in the general
population) and highlight nutritional and environmental issues on which both groups should be better
educated.

Keywords: environment; health; psychogenic eating disorders

1. Introduction

Vegetarianism is a dietary pattern adopted by considerable parts of the human population
worldwide for health-related, taste-related, religious, cultural, ethical, and environmental reasons.
Well-planned vegetarian diets, ensuring the adequacy of nutrients that plant foods are generally low
in, are considered appropriate for individuals during all stages of the life cycle and for athletes [1].
Additionally, plant-based diets are considered more environmentally sustainable than diets rich in
animal products because of the need for fewer natural resources and lower environmental damage
[1].

Several studies have examined the prevalence of vegetarianism in the general population. The
highest values, 36% and 33%, have been reported in India [2,3]. Values in western countries are
considerably lower: 3%—6% in the USA; 4%-8% in Canada; about 9% in Germany, Italy, and Great
Britain; and 2%—4% in France and Austria [4-12]. In countries with even lower prevalence of
vegetarianism, an upward trend has been reported, e.g., from 0.7% in 2007 to 1.8% in 2017 in Finland
[13] and from 0.5% in 2005 to 1.2% in 2017 in Switzerland [14].

Athletes and, generally, exercisers represent a particular population group that follows dietary
practices different from those of the non-exercising population to meet the increased physical
demands of training and competition. Hence, the question arises as to the viability and prevalence of
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vegetarianism among this group. It has been suggested that adhering to a vegetarian diet is associated
with good health and, thus, may be an equal alternative to an omnivorous diet for athletes [15]. A
recent review notes a research gap concerning plant-based strategies for optimal adaptation to
training and the need for further research on the effect of sustainable diets on athletes’” health and
performance [16]. The prevalence of vegetarianism among athletes is largely unknown [17]. Likewise,
the prevalence of vegetarianism among exercising individuals (either competitive or recreational) has
not been recorded to date. Therefore, the aim of the present pilot study was to explore the prevalence
of vegetarianism among regular exercisers in Greek gyms, as well as assess their dietary habits,
exercise habits, and attitudes toward health and environmental issues.

2. Materials and Methods

This is a descriptive cross-sectional study held during the COVID-19 countrywide lockdown
period (specifically, in spring 2021) using a web-based questionnaire. Gyms in Athens (the capital,
with a population of about 3,500,000), Thessaloniki (the second-largest city, with a population of
about 1,000,000) and Xanthi (a middle-size city of about 70,000), Greece, that responded to our request
sent emails to their clients, inviting them to complete an anonymous questionnaire via an internet
link.

For the purpose of the study, a descriptive questionnaire, focusing on the prevalence of
vegetarianism among regular exercisers in gyms, was created by the authors in Greek via the Google
forms application. The questionnaire consisted of five sections. Section A included 11 items regarding
demographic and anthropometric characteristics; section B included 36 items about dietary habits
(including vegetarianism), attitudes, disorders, and social norms; section C included five items
regarding physical activity; section D included five items about the use of dietary supplements; and
section E included eight items concerning environmental issues. Consequently, the total number of
items was 65. Because the questionnaire included no psychometric, Likert-style, questions, no
validation was warranted.

Most of the items consisted of close-ended questions, some provided the option of multiple
answers, and some provided the "Other" option for the participants to complete an answer that was
not provided. The participants were asked to complete as many items as possible. They were
informed, via an introductory text, that the study was a survey of dietary habits. To avoid possible
bias (specifically, the possibility of a higher response rate from vegetarians), vegetarianism was not
mentioned in the introductory text. In addition, responders were informed that participation in the
study was optional, that the questionnaire was anonymous and that, by clicking the “Next” button,
they consented to participate in the study.

The Kolmogorov-Smirnov and Shapiro-Wilk tests were used to assess the normality of
distribution of continuous variables, depending on whether sample size was > 50 or < 50, respectively.
The distribution of most variables differed significantly from normal. Therefore, median and
interquartile range were used for descriptive statistics. The non-parametric one-sample Wilcoxon
signed-rank test and Mann-Whitney U test were used for inductive statistics. Finally, the x2 test was
used to compare frequencies. All statistical analyses were performed using the SPSS, v. 25 (SPSS,
Chicago, IL), and statistical significance was declared at p < 0.05.

3. Results

Of the 1,291 persons to whom the questionnaire was sent, 385 responded to the invitation; of
those, 291 (75.6%) met the current WHO recommendations for at least 150 min of weekly moderate-
intensity physical activity or 75 min of weekly vigorous physical activity or a combination of the two
[18], according to their answers in section C of the questionnaire. Therefore, only those were
considered regular exercisers and were entered in the analysis.
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Demographic characteristics (included in section A of the questionnaire) of the participants
(gender, age group, nationality, qualification level, occupation, family status, and religion) are
presented in Table 1. Most participants were female (69.8%), of high qualification level (63.6%), single
(63.9%), and with no children (70.1%). Anthropometric characteristics (also included in section A of
the questionnaire) will be presented below, after the division of the sample into omnivores and

vegetarians.

Table 1. Demographic characteristics of the participants.

Participants (n)

Participants (%)

Gender
Female 203 69.8
Male 88 30.2
Age group
15-25 80 27.5
26-35 75 25.8
36-45 73 25.1
46-55 50 17.2
56-65 13 45
Nationality
Greek 285 97.9
Albanian 3 1.0
No answer 3 1.0
Qualification level
1-5 106 36.4
6-8 185 63.6
Occupation
Civil servant 46 15.8
Private employee 101 34.7
Freelancer 68 23.4
Student 54 18.5
Unemployed 6 2.1
Household 4 14
Retired 3 1.0
No answer 9 3.1
Family status
Single 186 63.9
Married 82 28.2
Separated/divorced 20 6.9
Widow(er) 2 0.7
No answer 1 0.3
Children
None 204 70.1
1 21 7.2
2 58 19.9
>3 8 2.7
Religion
Christian 238 81.8
Muslim 3 1.0
Other 2 0.6
None 45 15.5
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No answer 3 1.0

! Qualification level according to the European Qualifications Framework: 1, 2nd cycle of primary education; 2,
3rd cycle of primary education; 3, upper-secondary education; 4, upper-secondary education obtained through
dual certification; 5, non-higher post-secondary; 6, licentiate degree; 7, master’s degree; 8, doctorate (National
Qualifications Framework | Eurydice, n.d.).

3.2. Dietary patterns

Table 2 presents the dietary patterns followed by the participants (section B of the
questionnaire). Most were omnivores, with 10.3% of the sample identifying themselves as
vegetarians. Among vegetarians, the most numerous type (43%) was semi-vegetarian (that is,
centered on plant foods with the occasional inclusion of meat). None of the demographic
characteristics of the participants listed in Table 1 was related to the choice of being a vegetarian, as
revealed by X2 tests, all of which produced non-significant outcomes.

Table 2. Dietary patterns of the participants

Participants (n) Participants (%)
Omnivorous 261 89.7
Vegetarian 30 10.3

Type of vegetarianism

Vegetarians (n) Vegetarians (%)
Raw vegan 1 3.3
Vegan 2 6.7
Lacto-vegetarian 1 3.3
Lacto-ovo-vegetarian 1 3.3
Pesco-vegetarian 8 26.7
Pollo-vegetarian 4 13.3
Semi-vegetarian 13 43.3

Following the division of the sample into omnivores and vegetarians, we calculated the
anthropometric characteristics of the two groups, based on information provided in section A of the
questionnaire (Table 3). Although vegetarians had significantly lower body weight, they did not
differ significantly in body mass index (BMI) from omnivores. Most participants from both groups
were normal weight (BMI < 25 kg m-2).

Table 3. Anthropometric characteristics of the participants (median and interquartile range).

Omnivores Vegetarians p!
Weight (kg) 67.0 (59.5 - 80.5) 61.5(54.7 - 70.7) 0.022
Height (m) 1.70 (1.63 - 1.77) 1.66 (1.61 —1.75) 0.107
Body mass index (kg m?) 23.5(21.3 - 26) 22.7 (20.4 —24.3) 0.076

! According to the Mann-Whitney U test.

3.3. Dietary habits, attitudes, disorders, and social norms

Returning to the questions of section B of the questionnaire, participants were asked about the
reason(s) for their choice to be omnivorous or vegetarian by being given the possibility of multiple
answers. Their love of meat was the most cited reason by omnivores for not choosing a vegetarian
diet (54%), followed by the difficulty to adhere to a vegetarian diet (36%), the belief that a vegetarian
diet causes nutritional deficiencies (31%), lack of knowledge (5%), not considering a vegetarian diet
tasty (4%), and considering it expensive (2%). On the other hand, among vegetarians, the belief that
a vegetarian diet improves health was the most cited reason for choosing it (72%), followed by
concern for animal welfare (31%), taste (26%), protection of the environment (10%), weight control
(10%), and allergies to animal products (7%).
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Table 4 presents the weekly consumption of specific food groups by omnivores and vegetarians.
As expected, vegetarians had significantly lower consumption of red meat and poultry than
omnivores. Regarding plant foods, vegetarians had significantly higher consumption of legumes
than omnivores. They had also higher median consumption of vegetables and fruits, although the
difference from omnivores was not significant.

Table 4. Consumption (in times per week) of specific food groups by omnivores and vegetarians
(median and interquartile range).

Food group Omnivores Vegetarians p!
Red meat 2(1-3) 00-1) <0.001
Poultry 2(1-3) 1(0-2) <0.001
Fish/seafood 1(1-1) 1(1-1) 0.623
Legumes 2(1-2) 2(1-25) 0.017
Vegetables 53-7) 7(25-7) 0.518
Fruits 6(4-7) 7(4-7) 0.525
Nuts 3(1-5) 3 (1.75-5) 0.840

! According to the Mann-Whitney U test

Table 5 presents dietary habits of the two groups in terms of meal frequency and type.
Vegetarians did not differ from omnivores in terms of daily main meals and snacks (all with a median
of 2). However, there was a significant difference in the monthly frequency of fast-food consumption
and eating out before the restrictive measures against COVID-19, with vegetarians having lower
frequency of both. Alcohol consumption was similar (and low) in both groups. The most popular
ways of cooking among vegetarians were (equally) boiling and baking (77%) and, among omnivores,
baking (88%), with no significant difference between groups.

Table 5. Comparison of dietary habits between omnivores and vegetarians (median and interquartile

range).
Omnivores Vegetarians p!
How many main meals do you usually eat a day? 2(2-3) 2(2-3) 0.622
How many times a day do you usually eat snacks? 2(1-2) 2(1-2) 0741
How many times a month do you consume fast 2(1-3) 1.5(0.5-2) 0.004
food?
How many times a month did you eat out before the 3 (1-4) 1(1-3) 0.004

COVID-19 restrictive measures?
How main alcoholic drinks do you consume on 1(0.5-3) 1(05-2) 0.433
average weekly?
1 According to the Mann-Whitney U test

Vegetarians believed that they followed a healthy diet to a greater degree than omnivores [8 (7
- 8) vs 7 (6 — 8) on a 10-point scale, p = 0.033]. Additionally, 43% of vegetarians believed that plant-
based diets were healthier than mixed ones and 20% that they were not, while 37% did not know.
The corresponding percentages for the omnivores were 10%, 49%, and 41%, the difference between
groups being significant (p < 0.001). The distribution of answers to the question whether plant-based
diets are more expensive than mixed ones did not differ between groups, the prevailing answer being
negative (by 53% in vegetarians and 41% in omnivores).

Among the participants, 24 (8%) had been diagnosed with psychogenic eating disorders, with
no significant difference between groups. These disorders were anorexia nervosa (in 9 participants),
bulimia (also in 9), and binge eating disorder (in 6). The percentage of smokers was 30% among
vegetarians and 27% among omnivores, with no significant difference between groups.

To examine whether the choice of being vegetarian or omnivorous was related to the social
environment, we asked the participants about the presence of family or close friends who followed
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vegetarian diets. Indeed, vegetarians answered positively at a rate of 53%, as opposed to 27% by
omnivores (p = 0.003).

Asked whether they believed that muscle mass can be increased without meat consumption,
vegetarians answered “yes” by 67%, whereas omnivores did so by 45% (followed by “no,” 26%, and
“I do not know,” 29%), the difference being significant (p = 0.049). To the question whether they
would have a vitamin deficiency if they did not consume meat, most of the vegetarians answered
“no” (60%), whereas most of the omnivores answered “yes” (56%), the difference being significant (p
=0.002).

3.4. Physical activity

According to the answers to the questions in section C of the questionnaire, exercise frequency
did not differ between groups, being 4 (3 — 5) per week in both groups. There was also no difference
in the average exercise time between groups, the mode being 31-60 min per session in both groups
(chosen by 50% of vegetarians and 56% of omnivores). As for the types of exercise performed, there
was no significant difference between vegetarians and omnivores in their engagement in endurance
(57% vs 64%, respectively) or resistance exercise (50% vs 53%, respectively). In contrast, a difference
was found in the percentages of participants attending yoga or Pilates classes (40% vs 22%,
respectively, p = 0.032). Additionally, there was a significant difference between groups (p < 0.001)
regarding the question whether a vegetarian diet reduces physical performance. Specifically, 20% of
vegetarians answered “yes,” 67% answered “no,” and 13% answered “I do not know.” The
corresponding percentages among omnivores were 25, 34, and 41%.

3.5. Use of dietary supplements

Analysis of the answers to the questions in section D of the questionnaire showed a significant
difference between groups in terms of whether they frequently used dietary supplements (66%
vegetarians vs 43% omnivores, p = 0.021). The reasons for supplement use were improvement of
health (chosen by 70% of users), improvement of performance (39%), and improvement of
appearance (17%), with no significant differences between groups. There were also no significant
differences between groups regarding the use of specific supplements, the most popular being
vitamin C (by 44% of users), vitamin D (37%), magnesium (32%), iron (29%), amino acids/proteins
(27%), and multivitamin/minerals (24%).

3.6. Environmental issues

Based on the answers to the questions in section E of the questionnaire, the overwhelming
majority of the participants (94%) believed that the Earth’s climate has been changing due to human
activity in recent decades, with no significant difference between groups. Likewise, there was no
significant difference between groups in their perception of how important the issue of climate
change is, with 39% of the participants choosing the highest score offered.

Table 6 shows the percentages of positive answers to questions on environmental issues related
to the diet. Significant differences between groups were found in the percentage of participants who
knew what a sustainable diet is (in favor of vegetarians) and in the percentage of participants who
would change their eating habits if they knew that this would help the environment (in favor of

omnivores).
Table 6. Participants’ opinions on environmental issues related to the diet
Omnivores Vegetarians p!
Participants who believe that people’s food choices 78% 90% 0.462
affect the environment
Participants who know what a sustainable diet is 45% 67% 0.022
Participants who would change their dietary habits 77% 60% 0.035

if they knew that this would help the environment
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Participants who believe that the Mediterranean diet 72% 76% 0.789
is a sustainable diet
Participants who believe that the food industry is 73% 87% 0.233

degrading the ecosystems
1 According to the Mann-Whitney U test

Finally, Table 7 presents which dietary pattern the participants considered best for the
environment. The two groups differed significantly (p = 0.001), with the prevailing pattern among
omnivores being a mixed diet and the prevailing pattern among vegetarians being a vegan diet.
Notably, a considerable percentage in both groups did not have an answer to this question.

Table 7. Participants’ opinion on which dietary pattern is best for the environment

Dietary pattern Omnivores Vegetarians
Vegan 6% 27%
Lacto-vegetarian 5% 7%
Semi-vegetarian 24% 17%
Mixed diet 45% 23%
I do not know 20% 27%

4. Discussion

In the present study, we examined, for the first time (to our knowledge), the prevalence of
vegetarianism among regular exercisers in gyms and their opinions regarding a number of dietary
and environmental issues. Our main finding is that 10% of the participants reported being vegetarian,
spanning the entire spectrum of vegetarianism (from raw vegan to semi-vegetarian). This percentage
is higher than the ones reported for the general population in western societies, which currently range
from 2 to 9% (as presented in the introduction), and, specifically, Greece, where a value of 4% has
been reported [19]. Hence, we hereby provide evidence for a higher prevalence of vegetarianism
among regular exercisers, as compared to the population at large.

Of interest were the reasons cited by the vegetarians for their choice of dietary pattern. Their top
reasons, that is, the belief that a vegetarian diet improves health and the concern for animal welfare,
are the same as those cited by the participants in an older survey [20]. In accordance with their high
regard for the health benefits of plant-based diets, the opinion that the latter are healthier than mixed
ones was prevalent among vegetarians. Taste, ranking third among vegetarians, was the top reason
among omnivores for not choosing a vegetarian diet, followed by a difficulty to follow and nutritional
inadequacy. Thus, there seems to be a different hierarchy of criteria between vegetarians and
omnivores. Notably, cost was not an important reason for omnivores not choosing vegetarian diets.
This may be because vegetables and fruits are economical in Greece. In contrast, social influences
may have played a role in the participants’ choice of dietary pattern, since the presence of
vegetarianism in the vegetarians’ close environment was twice as high as that in the omnivores’
environment.

The lack of differences between vegetarian and omnivorous exercisers regarding the
demographic characteristics assessed in the present study (gender, age group, qualification level,
occupation, family status, or religion) contrasts with several surveys conducted in the general
population, in which women, young people, people with higher qualification (or educational,
according to the authors) level were more likely to follow a vegetarian diet [7,9,13]. This discord
points at a different profile of exercising vegetarians from that of vegetarians in the general
population.

In terms of food group consumption, the most striking difference between groups lied in red
meat and poultry consumption, rather than in seafood or plant-based food consumption, thus
confirming the separation between vegetarian and omnivore. Interestingly, groups did not differ in
weekly alcohol consumption, in contrast, again, with the aforementioned studies in the general
population [7,9,13], in which vegetarians consumed less alcohol than omnivores. The prevalence of
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smoking was also similar between groups, in accordance with findings in the general population [14].
The differences between this study and those conducted in the general population are probably due
to the generally healthier lifestyle of exercisers. On the other hand, a difference was found in the
frequency of fast-food consumption and eating out, with omnivores having a higher frequency of
both.

Two-thirds of vegetarians believed that muscle mass can be gained without eating meat. This
was also the dominant opinion among omnivores, although at a significantly lower percentage.
However, groups differed sharply as to whether not consuming meat would lead to vitamin
deficiency, with “no” prevailing in vegetarians and “yes” in omnivores.

Our finding regarding the lack of differences between groups in terms of psychogenic eating
disorders contrasts with those of other studies, in which vegetarians had higher eating-disorder
psychopathology [8,21,22]. Because these studies have been carried out in the general population, it
is possible that regular exercise prevents the occurrence of psychogenic eating disorders among
vegetarians to a degree higher than that in omnivores.

Vegetarians and omnivores had similar exercise preferences (including frequency, duration, and
choice of endurance and resistance training), differing only in their preference of yoga and Pilates
(higher in vegetarians). In addition, the two groups differed in their answers as to whether
vegetarianism diminishes physical performance: Although more responders answered “no” than
“yes” in both groups, the percentage of vegetarians (67%) was double that of omnivores (34%),
among whom more (41%) did not know. Indeed, vegetarianism is not considered an obstacle to sport
performance and athletic achievement, although vegetarians need to be more vigilant about their
diet, as compared to omnivores [23-26].

Our finding that relatively more vegetarian than omnivorous exercisers (66 vs 43%) were
frequent consumers of dietary supplements agrees with the difference found in a sample of 220
distance runners, in which the prevalence of supplement use was 72% among vegans, as opposed to
51% overall [27]. This difference may be due to an underlying concern about the adequacy of
vegetarian (especially vegan) diets in providing the necessary amounts of all nutrients [7]. Indeed,
health improvement was the primary reason cited (by both vegetarians and omnivores in our study)
for taking supplements.

Although both the vegetarian and omnivorous groups declared high interest in climate change
and the environment, vegetarians seemed to be more knowledgeable about what a sustainable diet
is, whereas omnivores were more willing to change dietary habits for the environment’s sake.
Additionally, groups differed sharply in their views of the dietary pattern that was best for the
environment, with both groups favoring the dietary patterns of their own choice: mixed diets by 45%
of omnivores and vegetarian diets by 51% of vegetarians (Table 7). The latter result agrees with the
finding that the belief that vegetarianism is beneficial to the environment was the strongest predictor
of vegetarianism [28]. As to which diet is actually best for the environment, this seems to be a hotly
debated issue, with the answer probably being not universal but dependent on complex interactions
of geographic, cultural, economic, political, sociologic, and behavioral factors [29,30]. Nevertheless,
a possible consensus may be the modification of the (dominant) mixed diets by increasing plant-
based foods and reducing meat and dairy products [30,31].

Our study sheds light on a poorly researched topic, that is, the prevalence and characteristics of
vegetarianism among regular exercisers. For this reason, some of our findings could not be compared
to those of other studies. A limitation of the present study was the relatively small sample size, mainly
because of the low response rate to the invitation to fill the electronic questionnaire (30%). That was
a difficult period, with recipients being away from the gyms and having many concerns (health,
occupational, etc.) on their minds. Hence, we consider this a pilot study that may form the basis for
anext study on a larger scale. Another limitation is that large part (43%) of the vegetarians were semi-
vegetarians. Finally, there is the possibility of incorrect answers due to misinterpretation of a question
or inaccurate recall. We hope that, in the future, it will be possible to conduct a more extensive and
representative study in Greek gyms to better characterize vegetarianism among regular exercisers.
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5. Conclusions

The present research shows a prevalence of vegetarianism among regular exercisers in Greek
gyms that is higher than that in the general population. Compared to omnivores, vegetarians had
lower body weight, were more concerned about their health, were more convinced about the health
benefits of their dietary choices, were surrounded by more vegetarians socially, consumed fast food
more sparingly, ate out less often, used more dietary supplements, were better informed about what
a sustainable diet is, and had a higher environmental regard for vegetarianism. On the other hand,
vegetarians did not differ from omnivores in demographic characteristics, alcohol consumption,
smoking habits, prevalence of psychogenic eating disorders, or exercise practices (except for
practicing more yoga/Pilates). These findings demonstrate important similarities and differences
between exercising vegetarians and omnivores, some of which are at odds with those seen in the
general population. Additionally, they highlight several nutritional and environmental issues on
which both vegetarians and omnivores should be better educated.

Supplementary Materials: The complete dataset of the study.

Author Contributions: Conceptualization, GB; methodology, GB, AP, SKP, and VM investigation, GB; formal
analysis, GB, AP, and VM; writing — original draft, GB; writing — review and editing, GB, AP, SKP, and VM;
supervision, AP, SKP, and VM. All authors have read and agreed to the published version of the manuscript.

Funding: This research received no external funding.

Institutional Review Board Statement: The study was conducted in accordance with the Declaration of Helsinki
and approved by the Ethics Committee of the School of Physical Education and Sport Science of the Aristotle
University of Thessaloniki (approval # 58/3-2-2021).

Informed Consent Statement: Informed consent was obtained from all subjects involved in the study.
Data Availability Statement: The complete dataset of this study is openly available as supplementary material.
Acknowledgments: We thank Christina Karpouzi for assistance in finding participating gyms.

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

References

1.  Melina, V.; Craig, W.; Levin, S. Position of the Academy of Nutrition and Dietetics: Vegetarian Diets. | Acad
Nutr Diet 2016, 116, 1970-1980, doi:10.1016/j.jand.2016.09.025.

2. Agrawal, S.; Millett, C.J.; Dhillon, P.K.; Subramanian, S.; Ebrahim, S. Type of Vegetarian Diet, Obesity and
Diabetes in Adult Indian Population. Nutr ] 2014, 13, 89, doi:10.1186/1475-2891-13-89.

3. Shridhar, K; Dhillon, P.K.; Bowen, L.; Kinra, S.; Bharathi, A.V.; Prabhakaran, D.; Reddy, K.S.; Ebrahim, S.
Nutritional Profile of Indian Vegetarian Diets - The Indian Migration Study (IMS). Nutr | 2014, 13, 1-9,
doi:10.1186/1475-2891-13-55.

4.  Farmer, B.; Larson, B.T.; Fulgoni, V.L.; Rainville, AJ.; Liepa, G.U. A Vegetarian Dietary Pattern as a
Nutrient-Dense Approach to Weight Management: An Analysis of the National Health and Nutrition
Examination Survey 1999-2004. | Am Diet Assoc 2011, 111, 819-827, d0i:10.1016/j,jada.2011.03.012.

5. Le, L.; Sabaté, J. Beyond Meatless, the Health Effects of Vegan Diets: Findings from the Adventist Cohorts.
Nutrients 2014, 6, 2131-2147, d0i:10.3390/nu6062131.

6. Leitzmann, C. Vegetarian Nutrition: Past, Present, Future. Am ] Clin Nutr 2014, 100, 496S-502S,
d0i:10.3945/ajcn.113.071365.

7.  Mensink, G.B.M.; Clarissa Lage, B.; Brettschneider, A.-K. Prevalence of Persons Following a Vegetarian
Diet in Germany. Journal of Health Monitoring 2016, 1, 2-14, doi:10.17886/RKI-GBE-2016-039.

8.  Paslakis, G.; Richardson, C.; Nohre, M.; Bréhler, E.; Holzapfel, C.; Hilbert, A.; de Zwaan, M. Prevalence and
Psychopathology of Vegetarians and Vegans — Results from a Representative Survey in Germany. Sci Rep
2020, 10, 1-10, doi:10.1038/541598-020-63910-y.

9. Pfeiler, T.M.; Egloff, B. Examining the “Veggie” Personality: Results from a Representative German
Sample. Appetite 2018, 120, 246-255, doi:10.1016/j.appet.2017.09.005.

10. Reports, A.D.A. Position of the American Dietetic Association and Dietitians of Canada: Vegetarian Diets.
J Am Diet Assoc 2003, 103, 748-765, d0i:10.1053/jada.2003.50142.


https://doi.org/10.20944/preprints202307.0969.v1

Preprints (www.preprints.org) | NOT PEER-REVIEWED | Posted: 14 July 2023 do0i:10.20944/preprints202307.0969.v1

10

11. Ruby, M.B.; Heine, S.J.; Kamble, S.; Cheng, T.K.; Waddar, M. Compassion and Contamination. Cultural
Differences in Vegetarianism. Appetite 2013, 71, 340-3348, doi:10.1016/j.appet.2013.09.004.

12.  Wirnitzer, K,; Seyfart, T.; Leitzmann, C.; Keller, M.; Wirnitzer, G.; Lechleitner, C.; Riist, C.A.; Rosemann,
T.; Knechtle, B. Prevalence in Running Events and Running Performance of Endurance Runners Following
a Vegetarian or Vegan Diet Compared to Non-Vegetarian Endurance Runners: The NURMI Study.
Springerplus 2016, 5, d0i:10.1186/s40064-016-2126-4.

13. Lehto, E.; Kaartinen, N.E.; Saéksjarvi, K.; Mannistd, S.; Jallinoja, P. Vegetarians and Different Types of Meat
Eaters among the Finnish Adult Population from 2007 to 2017. British Journal of Nutrition 2022, 127, 1060—
1072, doi:10.1017/50007114521001719.

14. Wozniak, H.; Larpin, C.; De Mestral, C.; Guessous, I.; Reny, J.L.; Stringhini, S. Vegetarian, Pescatarian and
Flexitarian Diets: Sociodemographic Determinants and Association with Cardiovascular Risk Factors in a
Swiss Urban Population. British Journal of Nutrition 2020, 124, 844-852, doi:10.1017/5S0007114520001762.

15. Wirnitzer, K,; Boldt, P.; Lechleitner, C.; Wirnitzer, G.; Leitzmann, C.; Rosemann, T.; Knechtle, B. Health
Status of Female and Male Vegetarian and Vegan Endurance Runners Compared to Omnivores —Results
from the NURMI Study (Step 2). Nutrients 2019, 11, doi:10.3390/nu11010029.

16. Meyer, N.L.; Reguant-Closa, A.; Nemecek, T. Sustainable Diets for Athletes. Curr Nutr Rep 2020, 9, 147-162,
doi:10.1007/s13668-020-00318-0.

17. Larson-Meyer, E. Vegetarian and Vegan Diets for Athletic Training and Performance. Sports Science
Exchange 2018, 29, 1-7.

18. Bull, F.C; Al-Ansari, S.S.; Biddle, S.; Borodulin, K.; Buman, M.P.; Cardon, G.; Carty, C.; Chaput, J.P.;
Chastin, S.; Chou, R.; et al. World Health Organization 2020 Guidelines on Physical Activity and Sedentary
Behaviour. Br | Sports Med 2020, 54, 1451-1462, d0i:10.1136/bjsports-2020-102955.

19. Vegetarianism by Country 2023 Available online: https://worldpopulationreview.com/country-

rankings/vegetarianism-by-country.

20. Fox, N.; Ward, K. Health, Ethics and Environment: A Qualitative Study of Vegetarian Motivations. Appetite
2008, 50, 422-429, doi:10.1016/j.appet.2007.09.007.

21. Klopp, S.A.; Heiss, C.J.; Smith, H.S. Self-Reported Vegetarianism May Be a Marker for College Women at
Risk for Disordered Eating. ] Am Diet Assoc 2003, 103, 745-747, doi:10.1053/jada.2003.50139.

22.  Perry, C.L.; Mcguire, M.T.; Neumark-Sztainer, D.; Story, M. Characteristics of Vegetarian Adolescents in a
Multiethnic Urban Population. Journal of Adolescent Health 2001, 29, 406-416, doi:10.1016/S1054-
139X(01)00258-0.

23. Pohl, A.; Schiinemann, F.; Bersiner, K.; Gehlert, S. The Impact of Vegan and Vegetarian Diets on Physical
Performance and Molecular Signaling in Skeletal Muscle. Nutrients 2021, 13, 3884, d0i:10.3390/nu13113884.

24. Shaw, K.A,; Zello, G.A.; Rodgers, C.D.; Warkentin, T.D.; Baerwald, A.R.; Chilibeck, P.D. Benefits of a Plant-
Based Diet and Considerations for the Athlete. Eur | Appl Physiol 2022, 122, 1163-1178, doi:10.1007/s00421-
022-04902-w.

25. Vitale, K.; Hueglin, S. Update on Vegetarian and Vegan Athletes: A Review. | Phys Fit Sports Med 2021, 10,
1-11, d0i:10.7600/jpfsm.10.1.

26. Wirnitzer, K.; Motevalli, M.; Tanous, D.; Wirnitzer, G.; Leitzmann, C.; Pichler, R.; Rosemann, T.; Knechtle,
B. Who Is Running in the D-A-CH Countries? An Epidemiological Approach of 2455 Omnivorous,
Vegetarian, and Vegan Recreational Runners —Results from the NURMI Study (Step 1). Nutrients 2022, 14,
1-18, doi:10.3390/nu14030677.

27. Wirnitzer, K,; Motevalli, M.; Tanous, D.R.; Gregori, M.; Wirnitzer, G.; Leitzmann, C.; Hill, L.; Rosemann,

T.; Knechtle, B. Supplement Intake in Recreational Vegan, Vegetarian, and Omnivorous Endurance
Runners—Results from the Nurmi Study (Step 2). Nutrients 2021, 13, 1-15, d0i:10.3390/nu13082741.

28. Kalof, L.; Dietz, T.; Stern, P.C.; Guagnano, G.A. Social Psychological and Structural Influences on
Vegetarian Beliefs. Rural Sociol 1999, 64, 500-511, doi:10.1111/.1549-0831.1999.tb00364.x.

29. Eker, S,; Reese, G.; Obersteiner, M. Modelling the Drivers of a Widespread Shift to Sustainable Diets. Nat
Sustain 2019, 2, 725-735, d0i:10.1038/s41893-019-0331-1.

30. Eustachio Colombo, P.; Elinder, L.S.; Lindroos, A.K,; Parlesak, A. Designing Nutritionally Adequate and
Climate-Friendly Diets for Omnivorous, Pescatarian, Vegetarian and Vegan Adolescents in Sweden Using
Linear Optimization. Nutrients 2021, 13, doi:10.3390/nu13082507.


https://worldpopulationreview.com/country-rankings/vegetarianism-by-country
https://worldpopulationreview.com/country-rankings/vegetarianism-by-country
https://doi.org/10.20944/preprints202307.0969.v1

Preprints (www.preprints.org) | NOT PEER-REVIEWED | Posted: 14 July 2023 do0i:10.20944/preprints202307.0969.v1

11

31. Chai, B.C,; van der Voort, ].R.; Grofelnik, K.; Eliasdottir, H.G.; Kl6ss, I.; Perez-Cueto, F.J.A. Which Diet Has
the Least Environmental Impact on Our Planet? A Systematic Review of Vegan, Vegetarian and
Omnivorous Diets. Sustainability 2019, 11, 4110, doi:10.3390/su11154110.

Disclaimer/Publisher’s Note: The statements, opinions and data contained in all publications are solely those
of the individual author(s) and contributor(s) and not of MDPI and/or the editor(s). MDPI and/or the editor(s)
disclaim responsibility for any injury to people or property resulting from any ideas, methods, instructions or
products referred to in the content.


https://doi.org/10.20944/preprints202307.0969.v1

