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ABSTRACT 

Object – Fatty liver affected by two different food habbit veg. And mixed In  non alcoholic type 2 diabetic patients. 

METHODS- The study included 100 patients of type 2 diabetes mellitus. Patients who presented to the GLAXY 

SPECILITY CENTER, Jaipur form November 2014 to June 2015 were enrolled into the study. Clinical data such as 

age, sex, height, weight, body-mass index (BMI) and blood pressure (BP) were recorded. Serum total cholesterol, 

triglycerides, high-density lipoprotein (HDL) cholesterol, uric acid and liver enzyme levels (SGOT OR SGPT) were 

determined by enzymatic methods with a chemistry analyzer. Hba1c level measured by chromatography based 

HPLC assay. Gradding of NAFLD was measured by ultrasonography. Differences between mean values in the 

NAFLD were analyzed by unpairedt-test. Multiple logistic regression analysis using NAFLD as a dependent 

variable was conducted to determine the relative contributions made by each variable to the outcome variable. 

Significant independent variables were chosen using the stepwise variable selection method.
 
 A value of P,0.05 was 
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used to indicate statistical significance. Data were analyzed by one sample t-test, Shapiro- Wilk normality test by 

PRISM Version 5.01. 

Results- The study included 100 patients of type 2 diabetes mellitus. Eighty (80%) patients were veg. and twenty 

(20%) were mixed (veg/nonveg). Among 80 patient observed Veg. patients 35% were found with Grade -0, 55% 

with Grade-1, 8.75% with Grade-2 and 1.25% with Grade 3 NAFL. Similarly among 20 patient observed with 

NAFL, 35% were found with Grade -0, 45% with grade -1, 15% with grade -2, 5% with grade-3 NAFL. Group-1 

(NAFLD+VEG., n=80) were compared with a Group-2 (NAFLD+ MIXED (VEG/NON VEG., n= 20). Pre 

established null hypothesis for diastolic blood pressure, HbA1c, TC, TG, LDL, VLDL, TC and TG could be rejected 

which showed there was no significance difference while the alternative hypothesis could be accepted at 0.05% 

significant level by Statistical Analysis. 

Conclusions- we concluded that progression of fatty liver grading and presence of higher graded fatty liver is more 

prone in patients with non vegetarian food habbit in compare to patients with vegetarian food habbit. Incidence of 

Liver abnormalities with increased Levels Of Liver Enzymes in blood were found higher in non vegiterian patients 

in compare to vegiterian patents. Deviated HbA1c level from its standard reference value was more comman in 

nonvegiterian patients. 

Keywords: NAFLD, NASH, Metabolic disorders, Ultrasound Sonography, TC, HDL, LDL, VLDL, TG, SGOT, 

SGPT, BMI, HbA1c.,S. Billirubin Total, S. Billirubin Indirect,  S. Billirubin Direct 

INTRODUCTION   

Non-alcoholic fatty liver disease (NAFLD) is the most common liver disease and the third leading indication for 

liver transplantation [1].  The  prevalence  of  NAFLD  has  been  reported  to  be 15-30%  in  the  general  

population  [1-2]  and  in type-2  diabetes  mellitus  population,  the prevalence  is  70-75%  [3].  NAFLD has been 

proposed as one of the components of metabolic syndrome [4]. It has been found to be a composite of confirmed 

cases with central obesity, type -2 diabetes mellitus.[5,6] Non-alcoholic fatty liver disease (NAFLD) is the build up 

of extra fat in liver cells that is not caused by alcohol.[7] It is normal for the liver to contain some fat.[6,7] However, 

if more than 5% - 10% percent of the liver’s weight is fat, then it is called a fatty liver (steatosis).[7,8,9] NAFLD 

tends to develop in people who are overweight or obese or have diabetes, high cholesterol or high  

triglycerides.[8,10] Rapid weight loss and poor eating habits also may lead to NAFLD.[9] The common Symptoms 

are fatigue, weakness, weight loss, loss of appetite, nausea, abdominal pain, spider-like blood vessels, yellowing of 
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the skin and eyes (jaundice), itching, fluid buildup and swelling of the legs (Edema) and abdomen (ascites), and 

mental confusion.[11,12,13,14,15] 

The Diagnosis Of NAFLD Is Initially Suspected If Blood Tests Show High Levels Of Liver Enzymes.[12,14,16] An 

Ultrasound Is Used To Confirm The NAFLD Diagnosis.[16,17] Prevention Of Nafld Include Maintain A Healthy 

Weight,[14] Eat A Healthy Diet, Exercise Regularly, Limit Alcohol Intake, [18]Only take medicines that you need 

and follow dosing recommendations.[19,20] NAFLD is closely associated with obesity.[19,21]  Obesity results from 

greater energy intake than consumption, with excessive energy accumulated as fat.[22] 

METHODS 

This was a prospective study of histologic severity in diabetic patients with NAFLD. The study included 100 

patients of type 2 diabetes mellitus. The patient age was between 30 years to 70 years. Patients who presented to the 

GLAXY SPECILITY CENTER, Jaipur form November 2014 to June 2015 were enrolled into the study.  

 

STUDY DESIGN 

Clinical data such as age, sex, height, weight, body-mass index (BMI) and blood pressure (BP) were recorded. The 

systolic and diastolic pressures were measured on the arm of the seated subject, who had rested in a sitting position 

for 5 min before the measurement.[23,24] Waist and hip ratio (cm/cm) was determined by measurement of the 

circumference of the waist and hips in a standing position. [25]Waist circumference was measured to the nearest 0.1 

cm at the level of the iliac crest by a tape while the subject was at minimal respiration. Hip circumference was 

measured at the level of the anterior superior iliac spine. [26, 27]   

Serum total cholesterol, triglycerides, high-density lipoprotein (HDL) cholesterol, uric acid and liver enzyme levels 

(SGOT OR SGPT) were determined by enzymatic methods with a chemistry analyzer. [28, 29, 24] Hba1c level 

measured by chromatography based HPLC assay. Gradding of NAFLD was measured by ultra sonography.[26,30] 

A single experienced radiologist blinded to the laboratory data performed ultrasonography liver examinations. Fatty 

liver was defined as a bright liver on ultrasonography. [17, 21, 26] 

STATISTICAL ANALYSIS 

Differences between mean values in the NAFLD were analyzed by unpairedt-test. Multiple logistic regression 

analysis using NAFLD as a dependent variable was conducted to determine the relative contributions made by each 

variable to the outcome variable. Age, weight, Height, BMI, waist/hip ratio, Systolic, Diastolic Blood presser,  
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Hba1c, SGOT, SGPT, S. Billirubin total, S. Billirubin Direct, S. Billirubin Indirect, TC, HDL, TG etc. were 

employed as independent variables.[7,15,25]  Significant independent variables were chosen using the stepwise 

variable selection method.[23]
 
 A value of P, 0.05 was used to indicate statistical significance. Data were analyzed 

by one sample t-test, Shapiro- Wilk normality test by PRISM Version 5.01. 

RESULTS 

I. Observational study: The study included 100 patients of type 2 diabetes mellitus. Eighty (80%) patients 

were veg. and twenty (20%) were mixed (veg. /non-veg.). Among 80 patients observed Veg. patients 

35% were found with Grade -0, 55% with Grade-1, 8.75% with Grade-2 and 1.25% with Grade 3 NAFL. 

Similarly among 20 patient observed with NAFL, 35% were found with Grade -0, 45% with grade -1, 

15% with grade -2, 5% with grade-3 NAFL. Group-1 (NAFLD+VEG., n=80) were compared with a 

Group-2 (NAFLD+ MIXED (VEG/NON VEG., n= 20). Pre established null hypothesis for diastolic  

blood pressure, HbA1c, TC, TG, LDL, VLDL, TC and TG could be rejected which showed there was no 

significance difference while the alternative hypothesis could be accepted at 0.05% significant level by 

Statistical Analysis. 

 

(1) Percentage of Veg. And Mixed (Veg. / Non Veg.) Patient Involved In Study. 

 

Fig1 - Distribution of veg. and non veg. patient. 

 

80%

20%

DIET

VEG MIXED



                 North Asian International Research Journal of Multidisciplinary   ISSN: 2454 - 2326    Vol. 1, Issue 3 August 2015 

 North Asian International research Journal consortium www.nairjc.com 7 

 

(2) Frequency and percentage of different type of fatty liver grading observed in veg. patient. 

Among 80 patient observed Veg. patients 35% were found with Grade -0, 55% with Grade-1, 8.75% with 

Grade-2 and 1.25% with Grade 3 NAFL. 

 

Fig 2 - Percentage wise distribution of fatty liver grading present in veg. Patient. 

 

 

(3) Frequency and percentage of different type of fatty liver grading observed in mixed(veg./non veg.) 

patient.  

Similarly among 20 patient observed with NAFL, 35% were found with Grade -0, 45% with grade -1, 15% 

with grade -2, 5% with grade-3 NAFL. 
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           Fig 3 - Percentage wise distribution of fatty liver grading present in mixed (veg. / non.veg.) patient. 

II. STATISTICAL ANALYSIS 

Group-1 (NAFLD+VEG., n=80) were compared with a Group-2 (NAFLD+ MIXED (VEG/NON VEG., n= 20).  

The mean vale of BMI, S.BILIRUBIN DIRECT, DIASTOLIC B.P. and PULSE of group-1 is slightly lower than 

group- 2 while the mean value of WEIGHT, HEIGHT, SYTOLIC B.P., DURATION OF DIABETES, Hb, HbA1c, 

SGOT, SGPT, S. BILLIRUBIN TOTAL, S. BILLIRUBIN INDIRECT, TOTAL CHOLESTEROL, LDL, VLDL, 

TG and HDL found slightly higher in group 2. 

According to analysed data of calculated p-value- 

1) Pre established null hypothesis for diastolic blood pressure, HbA1c, TC, TG, LDL, VLDL, TC and TG could 

be rejected which showed there was no significance difference while the alternative hypothesis could be 

accepted at 0.05% significant level. 

2) Pre established null hypothesis for SYSTOLIC BLOOD PRESSURE, PULSE RATE, S. BILLIRUBIN 

DIRECT, S. BILLIRUBIN INDIRECT, S. BILLIRUBIN TOTAL Hb, SGPT and SGOT could be rejected 

which showed there was no significance difference while the alternative hypothesis could be accepted at  

0.05% significant level i.e. true signify. 
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Table 1: Demographic, Hemodynamic and Biochemical details of the study groups. 

 

3) Pre established null hypothesis for AGE, WEIGHT, HEIGHT, BMI, and HDL could not be rejected which 

showed there was no significance difference while the alternative hypothesis could not be accepted at 0.05% 

significant level i.e. false significance. 

 

VARIABLES GROUP-1(N=80) GROUP-2(N=20) P VALUE 

Age 55.73+1.16 51.78+2.10 0.7953ns 

Weight 72.59+2.03 77.31+4.11 0.4774ns 

Height 162.8+2.04 165.2+1.08 0.0781ns 

BMI 20.20+05 26.73+0.80 0.0133ns 

Systolic 129.8+1.73 133.6+1.64 0.0233** 

Diastolic 80.10+0.90 83+1.87 < 0.0001*** 

Pulse 81.77+0.60 80.60+0.45 0.0033** 

Duration of diabetes 3.26+0.85 5.80+1.55 0.0351* 

Hb 11.67+0.87 13.69+0.14 0.0451* 

Hba1c 7.38+0.40 9.49+0.24 <0.0001*** 

SGOT 20.54+0.86 25.60+1.92 0.0368* 

SGPT 21.33+1.20 33.60+2.25 0.0303* 

S. Billirubin total 0.63+0.04 0.75+0.02 0.0148* 

S. Billirubin Direct 0.35+0.23 0.38+0.41 0.0205* 

S. Billirubin Indirect 0.31+0.72 0.42+0.19 0.0028** 

TC 159.1+10.42 178+6.38 0.0102* 

HDL 38.73+1.41 44.78+1.32 0.3612ns 

LDL 42.20+0.63 53.34+0.93 <0.0001** 

VLDL 32.41+1.03 37.20+1.23 <0.0001** 

TG 115.52+10.57 157.4+9.09 0.0043** 
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DISCUSSIONS  

NAFLD is more commonly seen in type 2 diabetic patients. The important finding of this study was that NAFLD, as 

diagnosed by liver ultrasound, which is the most widely used imaging test for detecting hepatic steatosis. [2,17] The 

average age of the patients was  53.84 years  (Ranging  from 30 to 70).  In our study 65% Patients was found with 

fatty liver and 35% was without fatty liver in which common factor was presence of diabetes. Patients with fatty 

liver further categorized in group according to their lipid profile. Grading of NAFL was observed in VEG.  and 

MIX.(VEG./NONVEG.) participants- Among 80 patient observed Veg. patients 35% were found with Grade -0, 

55% with  Grade-1, 8.75% with Grade-2 and 1.25% with Grade 3 NAFL. Similarly among 20 patient observed with 

NAFL, 35% were found with Grade -0, 45% with grade -1, 15% with grade -2, 5% with grade-3 NAFL. 

This study compares the dietary intake, physical activity, and liver histology in patients with and metabolic 

syndrome. [24] We found that NAFLD patients with metabolic syndrome consumed more carbohydrates, less fat, 

and equal amounts of protein and total calories, compared. Physical activity did not differ between the two groups. 

When comparing histologic severity of NAFLD, patients with metabolic syndrome had higher scores for steatosis 

grade, NASH activity, and global NASH severity. Current recommendations are to lose weight through diet and 

exercise with no robust evidence to support this recommendation. Individuals who are physically active and 

consume a low carbohydrate diet have a lower risk of having metabolic syndrome.[25,28] In addition, obese patients 

have improved IR, abdominal obesity, and lower odds for hepatic inflammation with a lower carbohydrate 

diet.[22,29] Although a low-fat diet has generally been recommended in patients with NAFLD, recent studies show 

that a greater short-term weight loss and improvement in markers of the metabolic syndrome is associated with a 

low-carbohydrate diet without significant adverse effects. The role of dietary composition with a decrease in 

carbohydrate relative to the total calories consumed, as well as increased physical activity, in NAFLD histology, 

however, needs to be further studied.[21,14,30]  Patients with a higher global NASH score were more likely to be 

obese. Patients who have greater splanchnic (visceral) fat distribution may be particularly prone to the effects of IR 

and possibly to a more aggressive form of NASH.[27]  

Pre Established Null Hypothesis For Diastolic Blood Pressure, Hba1c, Tc, Tg, Ldl, Vldl, Tc And Tg Could Be 

Rejected Which Showed There Was No Significance Difference While The Alternative Hypothesis Could Be 

Accepted At 0.05% Significant Level. Pre Established Null Hypothesis For Systolic Blood Pressure, Pulse Rate, S. 

Billirubin Direct, S. Billirubin Indirect, S. Billirubin Total Hb, SGPT And SGOT Could Be Rejected Which Showed 

There Was No Significance Difference While The Alternative Hypothesis Could Be Accepted At  0.05% Significant 

Level I.E. True Significance. Pre Established Null Hypothesis For Age, Weight, Height, BMI, And HDL Could Not 

Be Rejected Which Showed There Was No Significance Difference While The Alternative Hypothesis Could Not 

Be Accepted At 0.05% Significant Level I.E. False Significance. 
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CONCLUSIONS 

We concluded that progression of fatty liver grading and presence of higher graded fatty liver is more prone in 

patients with non vegetarian food habit in compare to patients with vegetarian food habit. When comparing 

histologic severity of NAFLD, patients with metabolic syndrome with non veg. food habit had higher scores for 

steatosis grade, NASH activity, and global NASH severity. Incidence of Liver abnormalities with increased Levels 

of Liver Enzymes in blood was found higher in non vegetarian patients in compare to vegetarian patents. Deviated 

HbA1c level from its standard reference value was more common in non-vegetarian patients. 
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