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Abstract 
Studies have found a lower prevalence 

of type 2 diabetes mellitus and better control of 
blood glucose levels among vegetarians. Hence, 
in this study, a comparison of vegetarians' 
health status and non-vegetarians was evaluated 
in type 2 diabetes patients. Differences in 
physical parameters such as height, weight, and 
BMI were measured. Biochemical parameters 
were evaluated for both groups. The Hba1c, 
lipid profile, calorie, carbohydrate, protein and 
fat intake were calculated for both groups from 
24- hour dietary recall. It was found that 
vegetarians had a lower BMI, better HbA1c 
levels, and lipid profile. The finding also 
showed that vegetarian dietshad a higher fiber 
content in their diets which improves glycemic 
control when compared to that of the non-
vegetarians. Non- vegetarians had a higher 
percentage of the fatty liver when compared 
with vegetarians. Therefore, taking a vegetarian 
diet was found to be slightly more protective 
for diabetic patients when compared to the 
patients who consumed non-vegetarian foods 

Keywords: Diabetes Mellitus, lipid profile, 
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Introduction 
Diet plays an important role in 

diabetes prevention and management. 
According to the American Diabetes 
Association (ADA), various eating patterns are 
acceptable for the management of diabetes1. 
The impacts of vegetarian eating patterns on 
the risk of type 2 diabetes, glycemic control, 

and prevention of diabetes comorbidities have 
been the focus of several recent research 
studies. Vegetarian diets encompass several diet 
types, including semi-vegetarian (flexitarian), 
pesco-vegetarian, Lacto-vegetarian, ovo-
vegetarian, lacto-ovo-vegetarian, vegan, and 
rawfood vegan diets. Semi-vegetarians include 
small amounts of meat, mainly from fish and 
poultry. Pesco-vegetarians ingest some fish, in 
addition to foods of animal and plant origin. 
Milk and dairy products are ingested by Lacto-
vegetarians; ovo-vegetarians include eggs; and 
Lacto ovo-vegetarians ingest both dairy 
products, including milk and eggs. 

Vegetarian diets have been associated 
with improvements in many modifiable heart 
disease risk factors, including serum lipid 
profile, serum glucose concentration, and 
systolic and diastolic blood pressure2, 3, 4, 5. 
Consequently, vegetarians have been shown to 
have a lower risk of hospitalization or death 
from ischemic heart disease6. Furthermore, 
vegetarian diets have been shown to regress 
arterial stenos is among heart disease patients7. 
These diets are also associated with reduced 
risk of other health conditions, including type 
2 diabetes, some types of cancer, diverticular 
disease, and cataracts8, 9, 10, 11. 

Material and Methods 
This study was conducted at MV 

Hospital for Diabetes, a tertiary care Centre 
for diabetes in Chennai, South India. One 
hundred participants were recruited for the 
study. These participants were divided into 

Original Article  

(WHO Collaborating Centre for Research, Education and Training in Diabetes)
(IDF center for Excellence in Diabetes care) Royapuram, Chennai-13, India 



TAPI Journal Vol. 14,  Issue 3,  September – December 2020 

2 

two groups. Group, I included vegetarians, and 
Group II was non- vegetarians. In group I, 36 
participants were men and 14 were women, 
and in group II 32 participants were men, and 
18 were women. Anthropometric 
measurements like height, weight, BMI were 
taken. 

Biochemical parameters of all 100 
participants were estimated using fasting and 
postprandial blood samples; fasting blood 
glucose, postprandial blood glucose, HbA1c, 
and lipid profile was evaluated. 24 hours 
dietary recall was documented for both groups.  
Dietary intake of calories, carbohydrate, 
protein, and fat was calculated using the recipe 
calculator software. The fasting and 
postprandial glucose was measured 
enzymatically on an automatic analyzer (BS-
400mind ray). HbA1c was quantified using 
immuno turbi metric method (Cobas 311), 
total cholesterol and triglyceride using 
enzymatic method, and LDL by direct 
measurement (BS-400mind ray), and HDL 
were measured using immuno inhibition 
method. 

Objectives of the study 
1. To observe Physical Parameters such 

like Height, Weight, and BMI. 

2. To see the effects of Vegetarian and 
Non-vegetarian diets among T2DM, 
fasting blood sugar, Post Prandial 
blood sugar, HbA1c, Lipid Profile, 
Liver parameters. 

Inclusion criteria 
 Patients with type 2 DM 

 Both male and female 

 Patients from age 30-65 

 Patients who are only on OHA. 

Exclusion criteria 
i. Type 1 DM  

ii. Gestational diabetes patients 

iii. Diabetic complications. 

Study Design 

 

Statistical Method 
Statistical analysis was performed using 

IBM SPSS version 2.0. Overall analysis was 
done for both the groups using descriptive 
analysis. The comparison between vegetarian 
and non-vegetarian groups was done by the 
one-way ANOVA method.                                         

Results 
A total of 100 participants were 

recruited for the study and divided into two 
groups. Fifty participants were vegetarians and 
formed group I, and the other 50 participants 
were non-vegetarian.  

The subjects mean ages were 53.32 ± 
8.8 for group I and 50.54 ± 9.9 for group II 

Table 1 Anthropometric Measurements 

Variables  Group I  
(Vegetarian) 

Group II  
(Non-vegetarian)

Age (Years) 53.32 ± 8.8 50.54 ± 9.96 

Height (cms) 162.68 ± 8.42 163.42 ± 9.05 

Weight (Kg) 66.374 ± 9.35 77.63 ± 19.52 

BMI 25.019±2.49 28.87±5.85 
Values are mean ± SD 

The mean weight was 66.374 ± 9.35 
and 77.63 ± 19.52 for group I and II 
respectively. .  BMI was 25.019 ± 2.49 and 
28.87 ± 5.85 for group I and II, respectively. 
(Table 1)It can be seen from the table that the 
weight and the BMI of the non-vegetarian 
group were higher. 
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Table 2 depicts the range of BMI of 
both groups.  

Table 2 Comparison of BMI between both groups 

BMI range Classification Group I  
(Vegetarian) 

Group II 
(Non-

vegetarian)

18.5 - 22.9 Normal 13 8 

23 - 24.9 Overweight 16 5 

25 - 29.9 Obese class I 20 17 

> 30 Obese class II 1 20 

Values are mean ± SD 

On comparing the BMI of the two 
groups, 13 participants were in the normal 
BMI range in group I while only 8 in group II. 
Participants who were overweight were 16 
from group I and five from group II. In obese 
class 1, there were 20 from group I and 17 from 
group II. Similarly, obese class II had only 1 
participant from the vegetarian group but had 
20 from the non-vegetarian group. On average, 
non-vegetarians were more prone to obesity 
than vegetarians 

Table 3 Comparison of blood glucose and HbA1c levels 
of both groups 

Variables  Group I Group II 

FBS 125.06 ± 33.98 200.38 ± 69.63 

PPBS 195.28 ± 58.04 282.44 ± 117.62 

HbA1c 6.7 ± 0.49 9.48 ± 1.93 

Table 3 gives the fasting, postprandial, 
and HbA1c levels of the groups. There was a 
difference between both groups. Participants 
who were from group I had a satisfactory 
Hba1c when compared to that of group II. 
Because vegetarian participants have consumed 
more fiber with moderate amount of fat, 
which shows the normal level of HbA1c and 
triglycerides, this proves to have a beneficial 
effect in maintaining glycemic control when 
compared with non-vegetarians. It was also 
seen that vegetarians had a higher intake of 
fiber-containing vegetables (Table 4) 

Table 4 shows the frequency of food 
eaten by both groups. The intake of high fiber 
foods is relatively less among the non-

Table 4 Average of food frequency (% of subjects consuming) 

FOOD LIST Daily Alternate days Once a week Twice a month Never 

 Group  I Group II Group  I Group II Group  I Group II Group  I Group II Group  I Group II

Agathi - - - - - 4 54 28 46 68 

Ponagani - - - - - - 42 28 58 72% 

Drumstick 
leaves 

- - - - 14 6 72 18 14 42% 

Carrot - - - 6 - 10 22 40 78 44% 

Potato  10  8  10 10 28 90 44% 

Raddish - - - -  14 10 38 90 48% 

Ladies finger - - 8 6 36 16 54% 66 2% 14 

Drumstick - - 10 - 42 24 46% 68 2% 8 

Brinjal 2 6 14 4 38 18 42% 64 4% 8 

Onion 92 100 - - - - - - 8 - 

Tomato 98 100     2    

Snake gourd     6 2 70 28 24 70 

Bitter gourd     10 2 66 26 24 72 
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worldwide have diabetes. This number is 
projected to increase to 642 million by 2040. 
Epidemiological studies5,12,13 comparing the 
prevalence of type 2 diabetes among 
vegetarians and non-vegetarians have shown 
that vegetarians have a lower risk. Thus, it is 
logical to conclude that the promotion and 
adoption of a vegetarian diet may help in 
controlling the diabetes epidemic. 

The lower risk of type 2 diabetes 
among vegetarians may be explained in part by 
improved weight status (i.e., lower BMI)8. 
However, the lower risk also may be explained 
by higher amounts of ingested dietary fiber and 
plant protein, the absence of meat and egg-
derived protein and heme iron, and a lower 
intake of saturated fat12-17. Most studies report 
the lowest risk of type 2 diabetes among 
individuals who adhere to vegan diets. This 
may be explained by the fact that vegans, in 
contrast to ovo- and Lacto- ovo-vegetarians, do 
not ingest eggs. Two separate meta-analyses18,19 
linked egg consumption with a higher risk of 
type 2 diabetes. The studies included in the 
meta-analysis that assessed the impact of 
vegetarian diets on plasma glucose showed that 
vegetarian diets not only improved glycemic 
control, but they also did so to a greater level 
than did control diets, including diets based on 
carbohydrate counting20. Also, these diets were 
associated with an improvement of secondary 
outcomes, such as weight reduction, serum 
lipid profile, and systolic and diastolic blood 
pressure.  

A review article21 has reported that a 
vegetarian diet helps in preventing diabetes, 
treatment, and reducing diabetes 
complications. The differences in therapeutic 
effects of the various vegetarian diets may be 
explained by examining what types of foods 
are beneficial for diabetes prevention and 
management. Increased fiber, fruit, and 
vegetable intake replacing meat with other 
types of protein foods may incorporate more 
beneficial nutrients into the diet. For example, 

soybeans are a common protein substitution 
for lacto-ovo-vegetarians and vegans. This food 
is high in lysine, leucine, isoleucine, 
phenylalanine, calcium, and phosphate, all of 
which have been shown to aid in increasing 
glycemic control and insulin sensitivity22, 23. 
Overall, vegetarians have a higher intake of 
fruits and vegetables, fiber, and antioxidants, 
and phytochemicals. There is evidence that 
high consumption of fruits and vegetables can 
decrease the risk of developing T2DM24, 25. The 
high amounts of soluble fiber in the diet may 
be beneficial for diabetes management, as 
soluble fiber binds glucose, slowing absorption 
into the blood25. Higher intake of whole grains 
and vegetables has been found in vegetarians 
compared to non-vegetarians22, and these foods 
have high amounts of fiber and magnesium. 
Whole grains have been found to reduce the 
risk of developing diabetes25.  Consuming 
sufficient amounts of magnesium is important, 
as a deficiency can possibly impair insulin 
signaling 22. 

Conclusion 
The benefits of all types of vegetarian 

diets in the prevention and treatment of 
diabetes have been well established. Clinicians 
and healthcare providers should feel confident 
in recommending a vegetarian diet to their 
patients who have pre-diabetes or T2DM. 
However, the type of foods that should be 
consumed while following this diet is critical to 
achieving the therapeutic effects. As Satija et al. 
26. demonstrated, a vegetarian diet that is high 
in unhealthy foods such as refined grains, 
saturated fats, and added sugars is positively 
associated with T2DM compared to a 
vegetarian diet with lower amounts of these 
nutrients. The foods that are important to 
consume while following a vegetarian diet for 
treating diabetes are whole grains, fruits, 
vegetables, nuts, legumes, and unsaturated fats. 

Each of these foods has functional 
components that reduce the symptoms of 
diabetes. For these reasons, patient education is 
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extremely important to ensure adherence to a 
healthy vegetarian diet. No matter the type of 
vegetarian diet followed, there are therapeutic 
effects. However, there is evidence that a vegan 
diet has the most benefits for reducing the 
fasting plasma glucose levels of persons with 
diabetes and other complications, such as CVD 
risk. Patients should follow the diet that they 
feel they can adhere to. 
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