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Abstract
Introduction: The prevalence of diabetes in the world continues to increase. Most cases of type 2
diabetes are caused by modifiable risk factors, including unhealthy diets based on meat and
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processed products, low physical activity, overweight and obesity. Research suggests that plant-
based diets have shown significant weight reduction benefits compared to non-plant-based diets and
improve glycemic control to a greater extent than conventional diabetic diets.

The aim of the study: assessment of the frequency of developing diabetes t.2 in people eating
various types of vegetarian diets compared to people whose diet contains animal products.

Material and methods: Standard criteria were used to review the literature data. The search of
articles in the PubMed and Google Scholar database was carried out using the following keywords:
plant based diet, vegetarian diet, type 2 diabetes.

Description of the state of knowledge: Food products such as red meat, especially processed meat,
are one of the most important risk factors for metabolic disorders, including diabetes. A healthy and
properly balanced plant-based diet can positively affect the carbohydrate metabolism. Due to the
high fiber content, this diet has a low energy density. It also contains flavonoids and a high amount
of antioxidants beneficial to human health.

Summary: Properly balanced vegetarian diets lower the risk of developing metabolic syndrome
and diabetes. Plant-based diets range from vegan, lacto-ovo-vegetarian, peso-vegetarian, and semi-
vegetarian diets. Different types of diets show differences in therapeutic effects. The most important
factor connecting these different diets is the focusing on whole grains, vegetables and fruits, nuts,
legumes, and limiting consumption of saturated and trans fats.

Key words: type 2 diabetes, plant based diet, vegetarian diet

INTRODUCTION
Diabetes mellitus is a chronic disease with epidemic proportions. According to data from WHO, the
number of people with diabetes increased from 108 million in 1980 to 422 million in 2014 [1]. It is
expected that by 2035 this number will increase to 592 million [2], and in 2045 to 693 million [3].
This disease carries many complications such as blindness, kidney failure, stroke and heart attack.
The economic burdens associated with treating diabetes and its complications are high, therefore the
possibility of preventing it may have a positive impact on the economy and health of the population.
[4]
Type 2 diabetes is caused by the body not working effectively with insulin. The main factors of the
incidence of this disease include, among others modifiable factors, especially the type of diet used.
The popular Western diet tends to be low in whole grains, legumes, fruits and vegetables, and high
in animal proteins and saturated fats. Some studies have found that implementing a plant-based diet
relieves symptoms of hyperglycemia more than traditional medications [5, 6, 7, 8]. In countries
where the Western diet is becoming more and more popular, the rate of diabetes is increasing. [9]
We distinguish several types of plant-based diets and determining which of them brings the best
therapeutic effects and is the easiest to implement by patients is of great importance for patient care
[4].

AIM OF THE STUDY
assessment of the frequency of developing type 2 diabetes in people eating various types of
vegetarian diets compared to people whose diet contains animal products.

MATERIALAND METHODS
Standard criteria were used to review the literature data. The search of articles in the PubMed and
Google Scholar database was carried out using the following keywords: plant based diet, vegetarian
diet, type 2 diabetes.
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DESCRIPTION OFTHE STATE OF KNOWLEDGE
There are several types of vegetarian diets. The vegan diet is the most restrictive of them all. It
consists in refraining from consuming all animal products. Lacto-ovo-vegetarianism is a type of diet
that involves the withdrawal of meat obtained from the muscles of animals, but it is possible to
consume milk, dairy products and eggs. Pesco-vegetarianism involves eating fish, milk and dairy
products, and eggs. Semi-vegetarians, on the other hand, do not completely restrict their meat
consumption, they consume meat and meat products on a regular basis in minimal amounts.

A large number of observational studies on the effects of plant-based diets on the prevention and
treatment of diabetes have been followed among Seventh-day Adventists [10, 8]. Among them,
about 50% of the population followed a vegetarian diet and the other half were omnivores.
Additionally, almost everyone avoided tobacco, alcohol and caffeine consumption. Among this
social group, only 45% are diagnosed with diabetes. [11]. Even small amounts of meat have been
shown to increase the risk of developing diabetes.

A study of 8,401 Seventh-day Adventist adults who were not diagnosed with diabetes at baseline
found that after many years of follow-up (17 years in this study), people who consumed meat
products once a week had a 29% higher risk of developing diabetes than those who did not have
diabetes at baseline. non-meat eaters. This percentage increased to 38% when processed meat such
as sausages and salted fish were also consumed [12].
The study also showed that in people who followed a vegetarian diet for a long time, the risk of
developing carbohydrate disorders was reduced by 74% compared to those on a diet with a weekly
supply of meat products [12].

A cross-sectional population study conducted in India of 156 317 adults aged 20-49 who
participated in the National Family Health Survey in India found that in a large sample of adult men
and women in India, vegetarian diet variants such as lacto-vegetarian and lacto-ovo-vegetarian were
associated with at least a 30% lower risk of diabetes compared with those following a non-
vegetarian diet. [13]

An observational study of 2,918 non-alcoholic and non-alcoholic Buddhists, initially free from
chronic disease, showed that 183 people were diagnosed with diabetes after approximately 5 years
of follow-up. [14]. During the observation, the diet was checked without distinguishing between the
types of plant diets, fasting glucose and the level of glycated hemoglobin HbA1c. Lifelong
vegetarian diets have been shown to reduce the risk of developing diabetes by 35%. In addition, the
risk of developing diabetes in people who switched from a non-vegetarian diet to a plant-based diet
was reduced by 53% compared to non-vegetarians. Other factors such as age, lifestyle, physical
activity, and family history of carbohydrate disorders did not have a major impact on the results of
the study. [4]

A study of 6798 participants from the Rotterdam Study in the Netherlands investigated whether
following a more plant-based and less animal-based diet was associated with insulin resistance and
the risk of pre-diabetes and T2D in the Dutch general middle-aged and elderly population [15]. Data
were collected on diet, the presence of tissue insulin resistance, the presence of glucose intolerance,
impaired fasting glucose, and type 2 diabetes. It was found that a higher plant-based dietary index
score was associated with lower insulin resistance [β = - 0.09 (95% CI - 0.10 to - 0.08)], a lower
risk of glucose intolerance and impaired fasting glycaemia [HR = 0.89 (95% CI 0.81 to 0.98)] and a
lower risk of diabetes [HR = 0, 82 (95% CI 0.73 to 0.92)] after adjusting for other important factors
such as lifestyle, social and demographic conditions. Even after adjusting for BMI, these results
remained significant for insulin resistance [β = - 0.05 (95% CI - 0.06 to - 0.04)] and risk of diabetes
[HR = 0.87 (95% CI 0.79 to 0.99)]. [15, 4]
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As already mentioned, there are several types of plant-based diets. The 2009 study by Tonstad et al.
investigated the relationship between the occurrence of diabetes and diet with the distinction
between types of vegetarian diets [8]. The study classified the types of diets by obtaining data on
weight, lifestyle and meal frequency questionnaires. Participants were designated vegans, lacto-
ovo-vegetarian, pesco-vegetarian, semi-vegetarian, and non-vegetarian. The results obtained during
the study showed that the incidence of glycemic disturbances increased gradually in these groups.
The lowest rates of diabetes mellitus were 2.9% in vegans, 3.2% in lacto-ovo-vegetarians, 4.8% in
pesco-vegetarians, and 6.1% in semivegetarians. and 7.6% nonvegetarians. [4]

There are many mechanisms by which plant-based diets affect glycemic control. We Will
describe a few of them.

Weight Loss.
Weight loss is one of the most significant effects of plant-based diets on carbohydrate control [7]. A
plant-based diet has been shown to reduce body weight without specifying the size of the meals
consumed and without limits on energy consumption [16]. This phenomenon can be explained by
low intake of fats and high intake of fiber [17]. When you lose excess weight, glycemic control
improves and tissue sensitivity to insulin increases. In a randomized trial, weight loss was strongly
correlated with a decline in HbA1c levels. However, weight loss is only one factor contributing to
the hypoglycemic effect of vegetarianism. [18]

Changes in intramyocellular lipids.
In insulin resistance, which causes type 2 diabetes, there is an accumulation of lipids in the muscle
cells. Diets containing a large amount of fats probably regulate the action of genes responsible for
the accumulation of intracellular lipids, causing their excessive accumulation, while diseases with
malabsorption of fat from the gastrointestinal tract have the opposite effect on the accumulation of
fats [19]. Diets low in meat and animal products contain small amounts of fat, especially saturated
fat. Consuming such a diet therefore has a lipid-lowering effect in cells. A case-control study was
conducted in which lipid accumulation in soleus muscle was 31% lower than that of 21 vegans
versus 25 meat-eating animals [20]. These studies show that a low-fat, meat-free plant-based diet
reduces the accumulation of fat in the cells, which in turn leads to an increase in insulin sensitivity.

Increased consumption of fiber, fruits and vegetables.
Replacing animal protein with other types of protein-containing products, such as soybeans, can
provide the body with other nutrients beneficial to health. Soybeans are rich in such amino acids as
lysine, leucine, isoleucine, phenylalanine, and in calcium and phosphates [14, 21]. All of the above-
mentioned ingredients have been shown to have beneficial effects on carbohydrate control and
tissue insulin sensitivity. A plant-based diet also provides more antioxidants. Antioxidants support
the natural defenses of human cells. Research shows that eating plenty of fresh fruit and vegetables
reduces the risk of developing type 2 diabetes [22]. Soluble fiber may be beneficial in treating and
preventing diabetes because it binds glucose in the digestive tract, slowing its absorption into the
bloodstream [23]. Both increased consumption of whole grain foods, fiber, and magnesium in
vegetarians reduce the risk of dysregulation of carbohydrate levels.
Magnesium is one of the essential elements for the human body and a cofactor or activator of over
300 enzymatic reactions. It controls blood glucose levels and insulin release. Research indicates that
magnesium is a predictor of insulin resistance and diabetes, and that lower serum magnesium levels
have resulted in an increased risk of insulin resistance and diabetes. [24]

Gastrointestinal hormonal response.
Another potential mechanism for improving glycemic control is improving the hormonal response
of the gastrointestinal tract. Incretins play a significant role in the postprandial insulin surge. [25].
Patients with type 2 diabetes exhibit a reduced incretin effect [26] The consumption of processed
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meat predisposes to disturb the release of gastrointestinal hormones. This happens both on an empty
stomach and after meals. These disorders are not observed with eating vegan meals [27]. These
observations suggest that plant-based diets may improve gastrointestinal hormone release in
patients with type 2 diabetes [28].

SUMMARY

Observational studies show that in people with a plant-based diet, the risk of developing type 2
diabetes is significantly reduced. The evidence from this study shows that vegan diets low in fat are
as effective in blood glucose control and weight reduction as more conventional diabetic diets, and
are much more effective in lipid management.
Healthcare professionals, including doctors, should be aware of the beneficial effects of a plant-
based diet and recommend a vegetarian diet to their patients with pre-diabetes or type 2 diabetes.
However, it should be remembered that the type of food in the diet is very important in achieving
therapeutic goals. Foods useful in preventing the development of diabetes include whole grains,
fruits, vegetables, nuts, legumes, and unsaturated fats. Therapeutic effects occur after introducing
each of the plant-based diets, regardless of its type.

BIBLIOGRAPHY
1. Światowa Organizacja Zdrowia Arkusz informacyjny Światowej Organizacji Zdrowia nr

312 Dostępne pod adresem: http://www.who.int/mediacentre/factsheets/fs312/pl
2. Guariguata L., Whiting DR, Hambleton I., Beagley J., Linnenkamp U., Shaw JE Globalne

szacunki częstości występowania cukrzycy na rok 2013 i prognozy na rok 2035. Diabetes
Res. Clin. Ćwicz. 2014; 103 :137–149. doi: 10.1016/j.diabres.2013.11.002. [ Streszczenie ]
[ Odsyłacz ] [ Google Scholar ]

3. Cho N, Shaw J, Karuranga S i in. IDF Diabetes Atlas: globalne szacunki częstości
występowania cukrzycy na rok 2017 i prognozy na rok 2045. Diabetes Res Clin
Pract. 2018;138:271–81. https://doi.org/10.1016/j.diabres.2018.02.023 .

4. Olfert, MD, Wattick, RA Diety wegetariańskie a ryzyko cukrzycy. Curr Diab Rep 18 , 101
(2018). https://doi.org/10.1007/s11892-018-1070-9

5. Anderson JW, Ward K. Dieta bogata w węglowodany i błonnik dla leczonych insuliną
mężczyzn z cukrzycą. Jestem J Clin Nutr. 1979;32(11):2312-21.

http://www.who.int/mediacentre/factsheets/fs312/pl
http://europepmc.org/article/MED/24630390
https://dx.doi.org/10.1016%2Fj.diabres.2013.11.002
https://scholar.google.com/scholar_lookup?journal=Diabetes+Res.+Clin.+Pract.&title=Global+estimates+of+diabetes+prevalence+for+2013+and+projections+for+2035&author=L.+Guariguata&author=D.R.+Whiting&author=I.+Hambleton&author=J.+Beagley&author=U.+Linnenkamp&volume=103&publication_year=2014&pages=137-149&pmid=24630390&doi=10.1016/j.diabres.2013.11.002&
https://doi.org/10.1016/j.diabres.2018.02.023
https://doi.org/10.1007/s11892-018-1070-9


444

6. Barnard RJ, Jung T, Inkeles SB. Dieta i ćwiczenia w leczeniu NIDDM. Potrzeba wczesnego
podkreślenia. Opieka nad cukrzycą. 1994;17:1469–72.

7. Barnard ND, Cohen J, Jenkins DJ i in. Niskotłuszczowa dieta wegańska poprawia kontrolę
glikemii i czynniki ryzyka sercowo-naczyniowego w randomizowanym badaniu klinicznym
u osób z cukrzycą typu 2. Opieka nad cukrzycą. 2006;29(8):1777–83.

8. Tonstad S, Butler T, Yan R, Fraser GE. Rodzaj diety wegetariańskiej, masa ciała,
występowanie cukrzycy typu 2. Opieka nad
cukrzycą. 2009;32(5):7916. https://doi.org/10.2337/dc08-1886 .

9. Trapp CB, Barnard ND. Przydatność diet wegetariańskich i wegańskich w leczeniu
cukrzycy typu 2. Curr Diab Rep. 2010;10:152-8.

10. Snowdon DA, Phillips RL. Czy dieta wegetariańska zmniejsza występowanie cukrzycy? Am
J Zdrowie publiczne. 1985;75(5):507–12.

11. Barnard ND, Katcher HI, Jenkins DJ, Cohen J, Turner-McGrievy G. Diety wegetariańskie i
wegańskie w leczeniu cukrzycy typu 2. Nutr Rev. 2009;67(5):255-63.

12. Vang A, Singh PN, Lee JW, Haddad EH, Brinegar CH. Mięso, przetwory mięsne, otyłość,
przyrost masy ciała i występowanie cukrzycy u dorosłych: wyniki badań nad zdrowiem
adwentystów. Ann Nutr Metab. 2008;52(2):96104. https://doi.org/10.1159/000121365 .

13. Agrawal S, Millett CJ, Dhillon PK, Subramanian SV, Ebrahim S. Type of vegetarian diet,
obesity and diabetes in adult Indian population. Nutr J. 2014 Sep 5;13:89. doi:
10.1186/1475-2891-13-89. PMID: 25192735; PMCID: PMC4168165.

14. Chiu THT, Pan WH, Lin MN, Lin CL. Dieta wegetariańska, zmiana wzorców żywieniowych
i ryzyko cukrzycy: badanie prospektywne. Cukrzyca
Nutr. 2018;8:12. https://doi.org/10.1038/s41387-018-0022-4 .

15. Chen, Z., Zuurmond, MG, van der Schaft, N. i in. Dieta roślinna kontra zwierzęca a
insulinooporność, stan przedcukrzycowy i cukrzyca typu 2: The Rotterdam Study. Eur J
Epidemiol 33 , 883-893 (2018). https://doi.org/10.1007/s10654-018-0414-8

16. Berkow SE Barnard N . Vegetarian diets and weight status. Nutr Rev. 2006;64:175188.
17. Kendall A Levitsky DA Strupp BJ Lissner L . Weight loss on a low-fat diet: consequence of

the imprecision of the control of food intake in humans. Am J Clin Nutr. 1991;53:11241129.
18. Neal D Barnard, Heather I Katcher, David JA Jenkins, Joshua Cohen, Gabrielle Turner-

McGrievy, Vegetarian and vegan diets in type 2 diabetes management, Nutrition Reviews,
Volume 67, Issue 5, 1 May 2009, Pages 255–263, https://doi.org/10.1111/j.1753-
4887.2009.00198.x

19. Greco AV Mingrone G Giancaterini A , et al.Insulin resistance in morbid obesity: reversal
with intramyocellular fat depletion. Diabetes. 2002;51:144–151.

20. Goff LM Bell JD So PW Dornhorst A Frost GS . Veganism and its relationship with insulin
resistance and intramyocellular lipid. Eur J Clin Nutr. 2005;59:291–298.

21. Pathak M. Diabetes mellitus typu 2 oraz żywność funkcjonalna pochodzenia
roślinnego. Najnowsze Pat
Biotechnol. 2014;8(2):1604. https://doi.org/10.2174/1872208309666140904120633

22. McEvoy CT, Temple N, Woodside JV. Diety wegetariańskie, diety niskomięsne i zdrowie:
przegląd. Zdrowie publiczne
Nutr. 2012;15(12):228794. https://doi.org/10.1017/S1368980012000936 .

23. McMacken M, Shah S. Dieta roślinna do zapobiegania i leczenia cukrzycy typu 2. J Geriatr
Kardiol. 2017;14(5):342–54. https://doi.org/10.11909/j.issn.1671-5411.2017.05.009 .

24. Li, W.; Jiao, Y.; Wang, L.; Wang, S.; Hao, L.; Wang, Z.; Wang, H.; Zhang, B.; Ding, G.;
Jiang, H. Association of Serum Magnesium with Insulin Resistance and Type 2 Diabetes
among Adults in China. Nutrients 2022, 14, 1799. https://doi.org/10.3390/nu14091799

25. Nauck MA, Homberger E., Siegel EG, Allen RC, Eaton RP, Ebert R., Creutzfeldt W. Efekty
inkretynowe zwiększania obciążenia glukozą u człowieka obliczone na podstawie żylnych
odpowiedzi insuliny i peptydu C. J. Clin. Endokrynol. Metab. 1986; 63 :492–498. doi:
10.1210/jcem-63-2-492.

https://doi.org/10.2337/dc08-1886
https://doi.org/10.1159/000121365
https://doi.org/10.1038/s41387-018-0022-4
https://doi.org/10.1007/s10654-018-0414-8
https://doi.org/10.1111/j.1753-4887.2009.00198.x
https://doi.org/10.1111/j.1753-4887.2009.00198.x
https://doi.org/10.2174/1872208309666140904120633
https://doi.org/10.1017/S1368980012000936
https://doi.org/10.11909/j.issn.1671-5411.2017.05.009
https://doi.org/10.3390/nu14091799


445

26. Nauck M., Stöckmann F., Ebert R., Creutzfeldt W. Zmniejszony efekt inkretyny w cukrzycy
typu 2 (insulinoniezależnej). Diabetologia. 1986; 29 :46–52. doi: 10.1007/BF02427280.

27. Belinova L., Kahleova H., Malinska H., Topolcan O., Vrzalova J., Oliyarnyk O., Kazdova L.,
Hill M., Pelikanova T. Odpowiedź hormonalna przewodu pokarmowego u osób cierpiących
na cukrzycę typu 2 i zdrowych osób z grupy kontrolnej: randomizowane badanie
krzyżowe. PLo JEDEN. 2014; 9 :e107561. doi: 10.1371/journal.pone.0107561.

28. Kahleova H, Levin S, Barnard N. Kardio-metaboliczne korzyści diet roślinnych. Składniki
odżywcze. 2017 sierpień;9(8):E848. DOI: 10.3390/nu9080848. PMID: 28792455; PMCID:
PMC5579641.


	Plant Based Diets and the Risk of Type 2 Diabetes

