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The term “vegetarian” usually refers to individuals who exclude meat, fish, poultry
and/or their derived products from their diet. However, the label is used loosely, and
different types of vegetarians exist. For instance, ovo-lacto-vegetarians (commonly referred
as vegetarians) exclude meat, fish and their respective subproducts from their diet but eat
milk and eggs, while vegans restrict all types of animal products, including milk, eggs,
or any food product tested on animals. Pescatarians (vegetarians who eat fish), ovo-, or
lacto-vegetarians are also types of vegetarianism that exist among the abovementioned
groups. Irrespective of these types, vegetarian diets are often considered healthier alter-
natives to traditional diets as they do not contain meat and meat products. However, it
should be noted that health benefits are not the sole reason people choose vegetarian diets.
Other reasons include moral values, eating disorders, social interactions, personal identity,
religious beliefs, cultural practices, and considerations of planetary health [1,2]. Given
the variations and the multitude of underlying reasons, it is clear that vegetarian diets are
heterogeneous and should not be defined based on the consumption of any type of meat.

Even though vegetarianism is proving increasingly popular among different age
groups and populations across the globe, the concept is not new. In fact, one of the first
available manuscripts regarding this topic was published in 1952 [3]. Around this time,
researchers were particularly interested in “pure vegetarians”, considering the arterioscle-
rosis benefits of avoiding meat, eggs, and dairy products [4]. One of the first investigated
populations was monks who followed ovo-lacto vegetarian diets due to their traditions.
From this first investigation, it became evident that these individuals did not have weight
or height deficits; in fact, they had a normal nutritional status [5,6]. For this reason, some
previous studies associated the selection of “healthy foods” with vegetarians, likely due
to the knowledge or awareness of how these diets benefit human health [7]. Nonetheless,
since these first studies on monks, it became clearer that even when vegetarian diets could
sufficiently provide most nutrients, they were also characterised by lower intakes of vita-
min B12, calcium and omega-3, as well as iron, magnesium and zinc in some cases [5,8,9].
Vitamin B12, calcium, iron and omega-3 deficits are directly attributed to the lack of food
rich in these nutrients. On the other hand, mineral deficiency is associated with a higher
dietary fibre intake that can reduce the absorption and bioavailability of some minerals
such as zinc, calcium, and iron [10,11].

Despite the lower level in several nutrients, adopting a vegetarian diet also offers
various potential health advantages, such as reductions in blood pressure levels, triglyc-
erides, cholesterol, glucose, and inflammatory markers [12–14]. Almost three decades
ago, researchers proposed that vegetarians were less likely to be obese or develop some
chronic conditions such as type 2 diabetes, hypertension, or cancer than those who followed
traditional diets [15]. Moreover, since the 1990s, it has been highlighted that an adequate
vegetarian diet can be beneficial for older adults if it is carefully planned to avoid nutrient
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deficiency [16,17]. However, these health benefits may vary according to the overall diet
quality among vegetarians, which might be heterogeneous, as are their effects on nutritional
status and health.

Since 2013, the role of vegetarian diets has been widely investigated in different
epidemiological studies, which highlight that the risk of obesity, diabetes, cardiovascular
disease, and cancer is lower in vegetarians than in non-vegetarians [18–24]. Clinical
trials have shown that prescribing a vegetarian diet may reduce body weight [22,23].
Specifically, a meta-analysis highlighted that a vegetarian diet was associated with a mean
weight change of 4.6 kg in a completer analysis [22]. Using data from the EPIC-Oxford
study, researchers highlighted that vegetarians had lower body mass index (BMI), obesity,
lower systolic blood pressure and hypertension than meat eaters. These differences were
more significant in vegans than in lacto-ovo vegetarians. They also showed a lower
risk of ischemic heart disease (risk ratio (RR): 0.68 [95% CI: 0.58 to 0.81]) and cancer
at specific sites compared to meat eaters (for instance, RRstomach: 0.37 [95% CI: 0.10 to
0.69]; RRbladder: 0.62 [95% CI: 0.49 to 0.84]) [20]. A prospective UK study identified that
vegetarians had a 32% (95% CI: 0.58, 0.81) lower risk of ischemic heart disease, as well as
lower BMI and non-HDL concentrations [24]. Regarding lipid profiles, previous systematic
reviews and meta-analyses also corroborated that, vegetarians may have lower plasma
homocysteine and triacylglycerol concentrations compared with meat eaters [25,26]. The
Seventh Day Adventists have also been extensively investigated since, due to their religion,
they follow a vegetarian diet. Several studies have associated following this type of diet
(either vegan, lacto-ovo or even semi-vegetarian) with a reduced risk of diabetes [12], all
cancers combined [20], cardiovascular disease [20] and all-cause mortality [27]. Conversely,
a study from the UK highlighted that pescatarians might have a lower risk of cardiovascular
disease than vegetarians, likely because fish is an essential source of PUFA (mainly n-3),
vitamin D and selenium, which are cardioprotective nutrients [18].

However, research findings are inconsistent, partly due to the different definitions of
vegetarians [28]. On the one hand, the classic dichotomic classification of a vegetarian is
an individual who does not eat meat (including chicken and fish). On the other hand, a
plant-based diet is associated with several benefits [29] and is frequently synonymous with
vegetarianism. Well-planned vegetarian or vegan diets can supply all nutrients required
for a balanced lifestyle. However, even if people do not eat meat or its subproducts,
they can still consume a large amount of unhealthy foods. For instance, in an Asian
Indian cohort, Borude S. identified that vegetarian patterns are associated with a higher
incidence of morbid obesity and increased the risk of undergoing bariatric surgery [30].
The author showed that Indian vegetarians are more likely to eat butter, ghee, snacks,
and honey since they follow this type of diet, not due to health awareness but due to
cultural traditions [30]. Moreover, Gehring et al. showed that both ovo-lacto-vegetarian
and vegan diets are associated with a higher consumption of ultra-processed food. In fact,
ultra-processed foods account for around 37.0% and 39.5% of the total energy intake of
ovo-lacto-vegetarians and vegans, respectively [31]. Plant-based sausages or hamburgers
can also contain high salt concentrations and levels of saturated fat.

Considering that the number of vegetarians has risen in the last few years, the food
industry has also found a new economic opportunity. While vegetarian food was limited
to specific or local stores in the past, today, several vegetarian brands and restaurants have
changed their products for their target audience. One product that has gained popularity
among vegetarians is cheese. According to a recent study published by Docherty and
Jasper, vegetarians include cheese in many meals as a flavour enhancer in the absence of
meat [32]. In this context, the healthy benefits associated with a vegetarian diet may be
attributable to those who adhere to a plant-based diet, since individuals with unhealthy
diet patterns also tend to have worse lifestyles overall [33].

Moreover, it is important to acknowledge the different nutritional qualities among
vegetarian diets. For instance, Clarys et al. highlighted that vegans tended to have lower
energy, protein, saturated fat, calcium intake, and higher dietary fibre intake than an omniv-
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orous diet [34]. Hence, vegetarians may be at risk of inadequacy of vitamins and minerals
that are essential to maintain an equilibrium in different body systems like bone [35,36]
and blood health (anaemia [37,38]), homocysteine levels [39], sperm quality [40], mental
health (associated with a higher depression risk [41]) and oral health (may have greater
dental risk erosion [42]) as has been already highlighted [39,43].

Given the heightened awareness of the environmental impact of meat, it is likely that
the number of vegetarians will continue to rise. However, a recent study showed that
vegan diets were not necessarily associated with lower environmental footprints than ovo-
lacto-vegetarian diets [44]. As summarised from the literature, adherence to a well-planned
vegetarian diet with the characteristics of a plant-based diet may confer great overall health
benefits. However, there remains concern regarding the limitations of vegetarian diets;
they can be low in critical nutrients that play an essential role in human health. Since
a vegetarian diet is not necessarily synonymous with a healthy diet, precautions must
be taken when choosing a vegetarian diet, which must be carefully managed. Therefore,
future studies are required for a better classification of vegetarianism, considering their
consumption of other foods, such as ultra proceed foods.

All of the abovementioned aspects spark the following questions: Are vegetarians
a homogeneous group? How do the nutritional status and diet quality of vegetarians
compare to those of omnivores? Are there variations among different types of vegetarians?
Do vegetarians have better well-being compared with people who have other types of
diets? We hope these and other important questions can be answered in this Special
Issue, which includes manuscripts focusing on nutrition, diet quality, dietary patterns,
and/or well-being in observational and experimental studies carried out for all age groups.
Ultimately, we hope the content will be useful for clinical practitioners and inspire further
innovative research.

Author Contributions: Conceptualisation: F.P.-R.; writing—original draft preparation: F.P.-R.;
writing—review and editing: F.K.H. All authors have read and agreed to the published version
of the manuscript.

Funding: This research received no external funding.

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

References
1. Rosenfeld, D.L. The psychology of vegetarianism: Recent advances and future directions. Appetite 2018, 131, 125–138. [CrossRef]
2. Rosenfeld, D.L.; Burrow, A.L. Vegetarian on purpose: Understanding the motivations of plant-based dieters. Appetite 2017, 116,

456–463. [CrossRef] [PubMed]
3. Olshausen, W. Is the vegetarian diet natural? Hippokrates 1952, 23, 19–21. [PubMed]
4. Lee, K.T.; Kim, D.N.; Han, Y.S.; Goodale, F. Geographic Studies of Arteriosclerosis. Arch. Environ. Health Int. J. 1962, 4, 4–10.

[CrossRef]
5. Harland, B.F.; Peterson, M. Nutritional status of lacto-ovo vegetarian Trappist monks. J. Am. Diet. Assoc. 1978, 72, 259–264.

[CrossRef]
6. Rosell, M.; Appleby, P.; Key, T. Height, age at menarche, body weight and body mass index in life-long vegetarians. Public Health

Nutr. 2005, 8, 870–875. [CrossRef]
7. Shickle, D.; Lewis, P.A.; Charny, M.; Farrow, S. Differences in health, knowledge and attitudes between vegetarians and meat

eaters in a random population sample. J. R. Soc. Med. 1989, 82, 18–20. [CrossRef]
8. Craig, W.J. Health effects of vegan diets. Am. J. Clin. Nutr. 2009, 89, 1627s–1633s. [CrossRef]
9. Krajcovicová-Kudlácková, M.; Bucková, K.; Klimes, I.; Seboková, E. Iodine deficiency in vegetarians and vegans. Ann. Nutr.

Metab. 2003, 47, 183–185. [CrossRef]
10. Foster, M.; Karra, M.; Picone, T.; Chu, A.; Hancock, D.P.; Petocz, P.; Samman, S. Dietary fiber intake increases the risk of zinc

deficiency in healthy and diabetic women. Biol. Trace Elem. Res. 2012, 149, 135–142. [CrossRef]
11. Coudray, C.; Demigné, C.; Rayssiguier, Y. Effects of dietary fibers on magnesium absorption in animals and humans. J. Nutr. 2003,

133, 1–4. [CrossRef]
12. Tonstad, S.; Stewart, K.; Oda, K.; Batech, M.; Herring, R.P.; Fraser, G.E. Vegetarian diets and incidence of diabetes in the Adventist

Health Study-2. Nutr. Metab. Cardiovasc. Dis. 2013, 23, 292–299. [CrossRef] [PubMed]
13. Key, T.J.; Appleby, P.N.; Spencer, E.A.; Travis, R.C.; Roddam, A.W.; Allen, N.E. Mortality in British vegetarians: Results from the

European Prospective Investigation into Cancer and Nutrition (EPIC-Oxford). Am. J. Clin. Nutr. 2009, 89, 1613s–1619s. [CrossRef]

https://doi.org/10.1016/j.appet.2018.09.011
https://doi.org/10.1016/j.appet.2017.05.039
https://www.ncbi.nlm.nih.gov/pubmed/28551111
https://www.ncbi.nlm.nih.gov/pubmed/14906922
https://doi.org/10.1080/00039896.1962.10663111
https://doi.org/10.1016/S0002-8223(21)05973-3
https://doi.org/10.1079/PHN2005730
https://doi.org/10.1177/014107688908200107
https://doi.org/10.3945/ajcn.2009.26736N
https://doi.org/10.1159/000070483
https://doi.org/10.1007/s12011-012-9408-7
https://doi.org/10.1093/jn/133.1.1
https://doi.org/10.1016/j.numecd.2011.07.004
https://www.ncbi.nlm.nih.gov/pubmed/21983060
https://doi.org/10.3945/ajcn.2009.26736L


Nutrients 2023, 15, 3587 4 of 5

14. Sanjoaquin, M.A.; Appleby, P.N.; Thorogood, M.; Mann, J.I.; Key, T.J. Nutrition, lifestyle and colorectal cancer incidence: A
prospective investigation of 10998 vegetarians and non-vegetarians in the United Kingdom. Br. J. Cancer 2004, 90, 118–121.
[CrossRef]

15. Dwyer, J.T. Health aspects of vegetarian diets. Am. J. Clin. Nutr. 1988, 48, 712–738. [CrossRef]
16. Löwik, M.R.; Schrijver, J.; Odink, J.; van den Berg, H.; Wedel, M. Long-term effects of a vegetarian diet on the nutritional status of

elderly people (Dutch Nutrition Surveillance System). J. Am. Coll. Nutr. 1990, 9, 600–609. [CrossRef] [PubMed]
17. Brants, H.A.; Löwik, M.R.; Westenbrink, S.; Hulshof, K.F.; Kistemaker, C. Adequacy of a vegetarian diet at old age (Dutch

Nutrition Surveillance System). J. Am. Coll. Nutr. 1990, 9, 292–302. [CrossRef] [PubMed]
18. Petermann-Rocha, F.; Parra-Soto, S.; Gray, S.; Anderson, J.; Welsh, P.; Gill, J.; Sattar, N.; Ho, F.K.; Celis-Morales, C.; Pell, J.P.

Vegetarians, fish, poultry, and meat-eaters: Who has higher risk of cardiovascular disease incidence and mortality? A prospective
study from UK Biobank. Eur. Heart J. 2021, 42, 1136–1143. [CrossRef] [PubMed]

19. Appleby, P.N.; Key, T.J. The long-term health of vegetarians and vegans. Proc. Nutr. Soc. 2016, 75, 287–293. [CrossRef]
20. Orlich, M.J.; Chiu, T.H.T.; Dhillon, P.K.; Key, T.J.; Fraser, G.E.; Shridhar, K.; Agrawal, S.; Kinra, S. Vegetarian Epidemiology:

Review and Discussion of Findings from Geographically Diverse Cohorts. Adv. Nutr. 2019, 10, S284–S295. [CrossRef]
21. Oussalah, A.; Levy, J.; Berthezène, C.; Alpers, D.H.; Guéant, J.L. Health outcomes associated with vegetarian diets: An umbrella

review of systematic reviews and meta-analyses. Clin. Nutr. 2020, 39, 3283–3307. [CrossRef]
22. Barnard, N.D.; Levin, S.M.; Yokoyama, Y. A systematic review and meta-analysis of changes in body weight in clinical trials of

vegetarian diets. J. Acad. Nutr. Diet. 2015, 115, 954–969. [CrossRef]
23. Huang, R.-Y.; Huang, C.-C.; Hu, F.B.; Chavarro, J.E. Vegetarian Diets and Weight Reduction: A Meta-Analysis of Randomized

Controlled Trials. J. Gen. Intern. Med. 2016, 31, 109–116. [CrossRef]
24. Crowe, F.L.; Appleby, P.N.; Travis, R.C.; Key, T.J. Risk of hospitalisation or death from ischemic heart disease among British

vegetarians and nonvegetarians: Results from the EPIC-Oxford cohort study. Am. J. Clin. Nutr. 2013, 97, 597–603. [CrossRef]
25. Zhang, Z.; Ma, G.; Chen, S.; Li, Z.; Xia, E.; Sun, Y.; Yang, F.; Zheng, L.; Feng, X. Comparison of plasma triacylglycerol levels in

vegetarians and omnivores: A meta-analysis. Nutrition 2013, 29, 426–430. [CrossRef]
26. Obersby, D.; Chappell, D.C.; Dunnett, A.; Tsiami, A.A. Plasma total homocysteine status of vegetarians compared with omnivores:

A systematic review and meta-analysis. Br. J. Nutr. 2013, 109, 785–794. [CrossRef]
27. Orlich, M.J.; Singh, P.N.; Sabaté, J.; Jaceldo-Siegl, K.; Fan, J.; Knutsen, S.; Beeson, W.L.; Fraser, G.E. Vegetarian dietary patterns and

mortality in Adventist Health Study 2. JAMA Intern. Med. 2013, 173, 1230–1238. [CrossRef]
28. Lu, J.W.; Yu, L.H.; Tu, Y.K.; Cheng, H.Y.; Chen, L.Y.; Loh, C.H.; Chen, T.L. Risk of Incident Stroke among Vegetarians Compared to

Nonvegetarians: A Systematic Review and Meta-Analysis of Prospective Cohort Studies. Nutrients 2021, 13, 3019. [CrossRef]
29. Kahleova, H.; Levin, S.; Barnard, N.D. Vegetarian Dietary Patterns and Cardiovascular Disease. Prog. Cardiovasc. Dis. 2018, 61,

54–61. [CrossRef]
30. Borude, S. Which Is a Good Diet-Veg or Non-veg? Faith-Based Vegetarianism for Protection From Obesity-a Myth or Actuality?

Obes. Surg. 2019, 29, 1276–1280. [CrossRef]
31. Gehring, J.; Touvier, M.; Baudry, J.; Julia, C.; Buscail, C.; Srour, B.; Hercberg, S.; Péneau, S.; Kesse-Guyot, E.; Allès, B. Consumption

of Ultra-Processed Foods by Pesco-Vegetarians, Vegetarians, and Vegans: Associations with Duration and Age at Diet Initiation.
J. Nutr. 2021, 151, 120–131. [CrossRef] [PubMed]

32. Docherty, D.; Jasper, C. The cheese paradox: How do vegetarians justify consuming non-meat animal products? Appetite 2023,
188, 106976. [CrossRef] [PubMed]

33. Petermann-Rocha, F.; Celis-Morales, C.; Pell, J.P.; Ho, F.K. Do all vegetarians have a lower cardiovascular risk? A prospective
study. Clin. Nutr. 2023, 42, 269–276. [CrossRef] [PubMed]

34. Clarys, P.; Deliens, T.; Huybrechts, I.; Deriemaeker, P.; Vanaelst, B.; De Keyzer, W.; Hebbelinck, M.; Mullie, P. Comparison of
nutritional quality of the vegan, vegetarian, semi-vegetarian, pesco-vegetarian and omnivorous diet. Nutrients 2014, 6, 1318–1332.
[CrossRef]

35. Iguacel, I.; Miguel-Berges, M.L.; Gómez-Bruton, A.; Moreno, L.A.; Julián, C. Veganism, vegetarianism, bone mineral density, and
fracture risk: A systematic review and meta-analysis. Nutr. Rev. 2019, 77, 1–18. [CrossRef]

36. Tucker, K.L. Vegetarian diets and bone status. Am. J. Clin. Nutr. 2014, 100 (Suppl. S1), 329s–335s. [CrossRef]
37. Eveleigh, E.R.; Coneyworth, L.; Welham, S.J.M. Systematic review and meta-analysis of iodine nutrition in modern vegan and

vegetarian diets. Br. J. Nutr. 2023, 1–15. [CrossRef]
38. Chai, Z.F.; Gan, W.Y.; Chin, Y.S.; Ching, Y.K.; Appukutty, M. Factors associated with anemia among female adult vegetarians in

Malaysia. Nutr. Res. Pract. 2019, 13, 23–31. [CrossRef]
39. Elorinne, A.L.; Alfthan, G.; Erlund, I.; Kivimäki, H.; Paju, A.; Salminen, I.; Turpeinen, U.; Voutilainen, S.; Laakso, J. Food and

Nutrient Intake and Nutritional Status of Finnish Vegans and Non-Vegetarians. PLoS ONE 2016, 11, e0148235. [CrossRef]
40. Orzylowska, E.M.; Jacobson, J.D.; Bareh, G.M.; Ko, E.Y.; Corselli, J.U.; Chan, P.J. Food intake diet and sperm characteristics in a

blue zone: A Loma Linda Study. Eur. J. Obstet. Gynecol. Reprod. Biol. 2016, 203, 112–115. [CrossRef]
41. Iguacel, I.; Huybrechts, I.; Moreno, L.A.; Michels, N. Vegetarianism and veganism compared with mental health and cognitive

outcomes: A systematic review and meta-analysis. Nutr. Rev. 2021, 79, 361–381. [CrossRef] [PubMed]
42. Smits, K.P.J.; Listl, S.; Jevdjevic, M. Vegetarian diet and its possible influence on dental health: A systematic literature review.

Community Dent. Oral Epidemiol. 2020, 48, 7–13. [CrossRef]

https://doi.org/10.1038/sj.bjc.6601441
https://doi.org/10.1093/ajcn/48.3.712
https://doi.org/10.1080/07315724.1990.10720415
https://www.ncbi.nlm.nih.gov/pubmed/2273194
https://doi.org/10.1080/07315724.1990.10720383
https://www.ncbi.nlm.nih.gov/pubmed/2212385
https://doi.org/10.1093/eurheartj/ehaa939
https://www.ncbi.nlm.nih.gov/pubmed/33313747
https://doi.org/10.1017/S0029665115004334
https://doi.org/10.1093/advances/nmy109
https://doi.org/10.1016/j.clnu.2020.02.037
https://doi.org/10.1016/j.jand.2014.11.016
https://doi.org/10.1007/s11606-015-3390-7
https://doi.org/10.3945/ajcn.112.044073
https://doi.org/10.1016/j.nut.2012.07.016
https://doi.org/10.1017/S000711451200520X
https://doi.org/10.1001/jamainternmed.2013.6473
https://doi.org/10.3390/nu13093019
https://doi.org/10.1016/j.pcad.2018.05.002
https://doi.org/10.1007/s11695-018-03658-7
https://doi.org/10.1093/jn/nxaa196
https://www.ncbi.nlm.nih.gov/pubmed/32692345
https://doi.org/10.1016/j.appet.2023.106976
https://www.ncbi.nlm.nih.gov/pubmed/37454766
https://doi.org/10.1016/j.clnu.2023.01.010
https://www.ncbi.nlm.nih.gov/pubmed/36716619
https://doi.org/10.3390/nu6031318
https://doi.org/10.1093/nutrit/nuy045
https://doi.org/10.3945/ajcn.113.071621
https://doi.org/10.1017/S000711452300051X
https://doi.org/10.4162/nrp.2019.13.1.23
https://doi.org/10.1371/journal.pone.0148235
https://doi.org/10.1016/j.ejogrb.2016.05.043
https://doi.org/10.1093/nutrit/nuaa030
https://www.ncbi.nlm.nih.gov/pubmed/32483598
https://doi.org/10.1111/cdoe.12498


Nutrients 2023, 15, 3587 5 of 5

43. Farmer, B. Nutritional adequacy of plant-based diets for weight management: Observations from the NHANES. Am. J. Clin. Nutr.
2014, 100 (Suppl. S1), 365s–368s. [CrossRef] [PubMed]

44. Rosi, A.; Mena, P.; Pellegrini, N.; Turroni, S.; Neviani, E.; Ferrocino, I.; Di Cagno, R.; Ruini, L.; Ciati, R.; Angelino, D.; et al.
Environmental impact of omnivorous, ovo-lacto-vegetarian, and vegan diet. Sci. Rep. 2017, 7, 6105. [CrossRef] [PubMed]

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/10.3945/ajcn.113.071308
https://www.ncbi.nlm.nih.gov/pubmed/24871478
https://doi.org/10.1038/s41598-017-06466-8
https://www.ncbi.nlm.nih.gov/pubmed/28733610

	References

