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Abstract

Diet is one of the most important ways of controlling diabetes beside medications and exercises. In the
present study, equal prevalence of borderline cases in vegetarians (24.0%) and non-
vegetarians (24.1%). Total diabetic subjects were more in the vegetarians (10.1%) than non-
vegetarians (7.5%). Statistically non-significant (p>0.05) relationship had been found
between vegetarians/non-vegetarians and type 2 diabetes. A vegetarian diet can cause diabetes if
it contains too many calories and not enough important nutrients. A carefully planned healthful and
nutritionally sound vegetarian diet should include essential nutrients which can lower risk of type Il
diabetes and other health problems like obesity, coronary heart disease, high blood pressure and some
forms of cancer than non-vegetarians.
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Introduction
Diet plays a important role in the development of diabetes mellitus. Both vegetarian and non-
vegetarian diets can be structured to support the management of type 2 diabetes, but they may have different
impacts on blood sugar control and overall health. Vegetarian/non-vegetarian diet is considered as an
important factor. Vegetarian diets emphasize plant-based foods such as fruits, vegetables, whole grains,
legumes, nuts, and seeds. These foods are typically high in fiber, vitamins, minerals, and antioxidants, which
can help improve insulin sensitivity, regulate blood sugar levels, and reduce the risk of cardiovascular
complications associated with type 2 diabetes. Non-vegetarian diets often include lean sources of protein such
as poultry, fish, and seafood, which can help with satiety and muscle maintenance. Grilling, baking, or
steaming meats can help reduce the intake of unhealthy fats and calories commonly found in fried or
processed meat products. Red and processed meats, when consumed in excess, have been associated with an
increased risk of type 2 diabetes and other chronic diseases. Limiting the intake of these meats and opting for
leaner cuts or plant-based protein sources may be beneficial. At present there are few data on vegetarian diets
and diabetes. According to Papoz (1996), diabetes seems to affect groups that are subjected to rapid changes
in their way of life described as “Westernization”. According Staines et al. (1993), a genetic predisposition in
diabetes is clearly of great importance. Direct epidemiological evidence from case control studies and indirect
epidemiological evidence from migrant studies indicated that environmental agents are also very important.
METHODOLOGY
The present epidemiological and biochemical study was undertaken in the district Sangrur,
Punjab, India. This study was planned to assess vegetarian and Non Vegetarian diet of dietary intake
using the questionnaire. They were questioned personally, using a questionnaire which is
designed for collection of data and also general information regarding various other
epidemiological factors. The type of diet was categorized based on a food-frequency questionnaire
Results and Discussion

Approximately 90% of diabetes diagnoses are attributed to type 2 diabetes which is closely
linked to lifestyle factors. The etiology of type 2 diabetes mellitus is highly influenced by modifiable
factors with diet playing a significant role. Research indicates that certain foods possess properties that can
ameliorate the symptoms associated with diabetes (Trapp and Barnard , 2010 and McEvoy et al 201). The
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present data revealed equal prevalence of borderline cases in vegetarians (24.0%) and non-
vegetarians (24.1%). Total diabetic subjects were more in the vegetarians (10.1%) than non-
vegetarians (7.5%) (Table-1). Statistically non-significant (p>0.05) relationship had been
found between vegetarians/non-vegetarians and borderline, newly detected and known
diabetic subjects (Table-2).

Diet is one of the most important ways of controlling diabetes beside medications and exercises.
Prevalence of diabetes is more in vegetarians because the carbohydrate intake is more in vegetarians. Ahuja
(1987) also found the same observation that diabetes was twice as frequent amongst vegetarians than non-
vegetarians. Distribution of vegetarians and non-vegetarians in different religions are given below -

Hindus Sikhs Muslins
Vegetarians 328 (76.1%) 365 (71.6%) 13 (22.0%)
Non-Vegetarians 103 (23.9%) 145 (28.4%) 46 (77.8%)

Vegetarians were more in Hindu population than Sikh and Muslim population.
Diabetes is more prevalent in vegetarians in all religions. In the present study, non-
vegetarian subjects were those which were taking non-vegetarian food 2-3 times in a week.

Ensuring adequate amounts of essential nutrients in vegetarian diet is vital and must be
properly planned to prevent diabetes. A vegetarian diet can be unhealthy if it contains too many calories
and not enough important nutrients. Vegetarian diet which emphasis on low fat, high carbohydrate and
high fiber foods has a beneficial effect on carbohydrate metabolism, lowering blood sugar levels. The use
of whole-grain or traditionally processed cereals and legumes has been associated with improved glycemic
control in both diabetic and insulin-resistant individuals (Jenkins et al 2003).

At present there are few data on vegetarian diets in diabetes that do not in addition have
weight loss or exercise components. Long-term cohort studies have indicated that whole-grain
consumption reduces the risk of both type 2 diabetes and cardiovascular disease. In addition, nuts (e.g.,
almonds), viscous fibers (e.g., fibers from oats and barley), soy proteins, and plant sterols, which may be
part of the vegetarian diet, reduce serum lipids. In combination, these plant food components may have a
very significant impact on cardiovascular disease, one of the major complications of diabetes.

In total Muslim subjects, only 21.7% were taking the non-vegetarian food daily.
Animal fats were not only rich source of saturated fat but also contained fair concentration
of n-6 fats which raised the risk for diabetes and it should be avoided (Raheja, 1993).

In the present study, due to the less number of purely non-vegetarian subjects,
insignificant results have been obtained. Nitrosamines, found in many processed meats, have also
been found to be toxic to pancreatic b-cells and to increase the risk of type 1 and type 2 diabetes in animal
studies (Portha et al,1980). There are multiple mechanisms that may explain the adverse effects of red meat
intake on type 2 diabetes, including total fat, saturated fat, heme iron and nitrosamine content. Meat is
often (but not necessarily) a significant source of total and saturated fat, and diets high in saturated fat have
been associated with an increased diabetes risk and may increase the risk of overweight and obesity,
important risk factors for type 2 diabetes. Red meat is the major source of heme iron in the diet and iron
can promote oxidative stress and impair glucose and insulin metabolism ( Rajpathak et al 2009).

Interestingly, several studies have found that reducing body iron levels using phlebotomy may
improve insulin sensitivity in humans (Rajpathak et al 2009). One trial comparing 30 lacto-ovo vegetarians
and 30 meat eaters with a normal body weight (BMI < 23 kg/m?) and normal glucose tolerance found that
the vegetarians were more insulin sensitive than meat eaters and had lower body iron stores (serum ferritin
concentrations were half that of meat eaters)( Hua et al,2001). When iron stores were acutely lowered by
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phlebotomy in 6 of the male meat eaters to levels similar to that seen in vegetarians, they experienced a
40% increase in insulin sensitivity as indicated by insulin-mediated glucose disposal.

The lower content of saturated fat in a vegetarian diet may also contribute to a reduced risk of type
2 diabetes. High intakes of saturated fat have been associated with reduced insulin sensitivity (Parker et
al,1993) whereas subjects with insulin resistance and type 2 diabetes have been found to have changes in
the fatty acid pattern in serum cholesterol esters (a marker of dietary fat intake) with a higher proportion of
saturated fatty acids and lower proportions of linoleic acid (Wang et al ,2003) An increased risk of
developing type 2 diabetes has also been associated with the consumption of higher fat diets. In the Finnish
Diabetes Study, subjects with the highest fat intakes were more than twice as likely to develop type 2
diabetes compared with those with the lowest fat intakes, whereas a higher intake of saturated fat increased
the risk of developing diabetes 1.7 times (Lindstrom et al, 2006). The mechanisms linking saturated fat
intake and diabetes risk are not completely understood but relate to insulin sensitivity. A higher intake of
saturated fat in the diet increases the proportion of saturated fatty acids in the cell membranes of skeletal
muscle and this is thought to influence insulin action via a number of possible mechanisms, including
altering insulin receptor binding or affinity, and affecting transport and cell signaling (Parillo et al, 2004).
The prevalence of type 2 diabetes in vegetarians was compared to that in non-vegetarians in 724 people in
the Bijapur district of Karnataka in a hospital-based survey. In this study, mean BMI was lowest in vegans
(23.9 kg/m?) and incrementally higher in ovolactovegetarians (25.9 kg/m?), pescovegetarians (26.4 kg/m?),
semivegetarians (27.36 kg/m?), and non-vegetarians (29.2 kg/m?). The prevalence of type 2 diabetes
increased from 3.1% in vegans to 8.2% in non-vegetarians (Gaffar et al 2010).
The carbohydrate in vegetarian diets is also likely to have a lower Gl than typical Western diets because of
a higher content of legumes and intact whole grains. Several large studies show that a low-Gl diet,
independently of fiber, is associated with reduced risk of type 2 diabetes (Salmeron et al, 1997). Vegetarian
diets offer a number of nutritional benefits including lower levels of saturated fat, cholesterol, and animal
protein as well as higher levels of carbohydrates, fiber, magnesium, potassium, folate, antioxidants such as
vitamins C and E, and phytochemicals (American Dietetic Association,2003). Vegetarian diets have been
studied over the past few decades for their preventative and therapeutic effects on diabetes and may be
more beneficial than medication for diabetes management Vegetarian diets are inversely associated with
risk of developing diabetes independent of the positive association of meat consumption with diabetes
development (Melissa and Rachel 2018 and Keren et al 2019). Vegetarian diets are inversely associated
with diabetes in Westerners but their impact on Asians—whose pathophysiology differ from Westerners—
is unknown (Tina et al 2019).

A carefully planned healthful and nutritionally sound vegetarian diet should include essential
nutrients which can lower risk of type Il diabetes and other health problems like obesity, coronary heart
disease, high blood pressure and some forms of cancer than non-vegetarians. There is therefore an urgent
need for further assessments of the effects of vegetarian and non vegetarian diets in diabetes, especially in
view of the benefits of such diets in non diabetic subjects and the increasing recognition of the potential
benefits of components of vegetarian diets in diabetes.
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TABLE 1

Random study on vegeterian and non vegeterian subjects from the general population i.e. Normal,
Borderline, Newly detected, known and Hypoglycemic subjects from district Sangrur N = 1000.

Status of subjects Veg. Non-Veg.
n=706 n=294

Normal subjects n (%) 453 (64.16) 200 (68.02)
(653) BS (F) 81.52+£9.35 81.25+8.78

BS (R) 116.42 + 15.26 116.41 + 13.23
Borderline subjects n (%) 170 (24.07) 71 (24.14)
(241) BS (F) 97.98 + 10.06 95.84 + 11.58

BS (R) 161.35+17.63 156.74 + 16.16
Newly detected n (%) 45 (6.37) 10 (3.40)
diabetic subjects BS (F) 140.24 + 28.68 136.70 + 31.56
(55) BS (R) 236.71 + 46.83 214.70 £ 62.69
Known diabetic n (%) 26 (3.68) 12 (4.08)
subjects (38) BS (F) 156.84 + 37.08 160.16 + 53.38

BS (R) 269.46 £ 65.71 246.00 £ 71.64
Hypoglycemic n (%) 12 (1.69) 1(0.34)
subjects BS (F) 51.25+7.08 50.00 £ 0.00
(13) BS (R) 90.83 + 19.59 80.00 £ 0.00
Total diabetic n (%) 71 (10.05) 22 (7.48)
subjects ND + K BS (F) 146.32 £ 33.00 149.50 + 46.30

(93) BS (R) 248.70 £ 56.75 231.77 £ 69.49
TABLE 2

Distribution of number of subjects according to according to Veg./Non-Veg. type of diet in different
status of subjects

S.No. Status of Type of diet

subject Vegetarian Non-Vegetarian

No. Percentage No Percentage Total

I Normal 453 69.70 200 30.63 653
I Borderline 170 70.54 71 29.64 241
i Newly detected 45 81.82 10 18.18 55

diabetic
v Known diabetic 26 68.42 12 31.58 38
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Vv Hypoglycemic

Total

STATISTICAL ANALYSIS

Status of subjects

Normal
Borderline

Newly detected
diabetic

Known diabetic

Hypoglycemic

X2
1.335
0.042

3.355

0.048

4.105

92.31

29429.4

<0.05

>005

>0.05

>0.05

>0.05

13

NS/S

NS

NS

NS

NS
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