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ABSTRACT 

BACKGROUND 

Nonalcoholic Fatty Liver Disease (NAFLD) is a common liver disorder closely associated with insulin resistance and Type 2 

Diabetes Mellitus (T2DM) and also diabetic patients appear to have an increased risk of developing NAFLD than nondiabetic 

subjects and certainly have a higher risk of developing fibrosis and cirrhosis. The aim of present study was to find out the 

prevalence of NAFLD in patients of T2DM and its correlation with HbA1c level, body mass index and age. 

 

MATERIALS AND METHODS 

300 patients of T2DM were included in this study. All patients didn’t have any liver disease and all were nonalcoholic. 

Ultrasonographic evaluation done in all patients to diagnose NAFLD and its correlation seen with HbA1c level and other 

parameters. 

 

RESULTS 

48% patients (144 out of 300) were found to be having NAFLD in ultrasonographic study. Mean HbA1c level of the patients 

with NAFLD was higher than patients with normal USG findings (9.4% vs. 6.5%). 72.4% of patients with BMI of 30-39.9 kg/m2 

had NAFLD followed by 58.9% of patients with BMI range from 25-29.9 kg/m2 had NAFLD and 38.07% with BMI range of 18.5-

24.9 kg/m2 had NAFLD. 

 

CONCLUSION 

The present study showed higher prevalence of NAFLD in diabetic patients with its significant association with HbA1c level and 

BMI. The prevalence of NAFLD increased in uncontrolled diabetic (high HbA1c) and obese (high BMI) patients. 
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BACKGROUND 

Diabetes mellitus is the commonest metabolic disorder 

affecting the people all over the world. T2DM is one of the 

most common secondary causes of dyslipidaemia.1 Insulin 

resistance and obesity both combine to cause dyslipidaemia 

and hyperglycaemia.2 T2DM is the most common endocrine 

disorder of humans characterised by metabolic abnormalities 

leading to long-term complications involving many organ 

systems. Nonalcoholic Fatty Liver Disease (NAFLD) is 

common liver disorder closely associated with insulin 

resistance and T2DM and it is characterised by accumulation 

of fat in the liver.3 The prevalence of NAFLD has been 

reported to be in the range of 15-20% in the general 

population, whereas in T2DM prevalence is as high as 50-

75%.4 Some patients with NAFLD develop 

necroinflammatory changes in the liver called nonalcoholic 

steatohepatitis and a fraction of those develop cirrhosis of 

liver, which can progress to end-stage liver disease.5 The 

diagnosis of NAFLD require high index of suspicion especially 

in obese patients over the age of 45 years who have 

diabetes, because these patients are at greatest risk of 

developing cirrhosis.6,7,8Primary nonalcoholic steatohepatitis 

is associated with metabolic syndrome related conditions 

such as obesity, T2DM and dyslipidaemia.9 

 

AIMS AND OBJECTIVES 

In view of the increasing incidence of T2DM and its 

complications in the general population, the present study 

was conducted to assess prevalence of NAFLD in diabetes, 

it’s correlation with HbA1c level, body mass index and age. 

 

MATERIALS AND METHODS 

The present study was conducted on 300 patients of T2DM 

in the period of August 2015 to September 2016. 

 

Inclusion Criteria 

T2DM with no previous history of liver dysfunction and 

nonalcoholic were included in this study. All patients were 
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diagnosed as diabetic as per recommendation of WHO and 

national diabetes group (American Diabetes Association 

2011). 

 

Exclusion Criteria 

Patients of type 1 diabetes mellitus, gestational diabetes, 

known liver disease, patients less than 20 years of age, 

alcohol consumers were excluded. Any medications that are 

known to alter liver functions were not given to the patients 

except antidiabetic drugs. 

All patients were on conservative treatment. A pre-

informed consent was obtained. All patients were subjected 

to detailed history, anthropometric measurement (BMI) and 

clinical examination and biochemical investigations including 

liver function test, lipid profile, blood sugar, urine 

examination and HbA1c level. Ultrasonographic 

examinations of all patients were performed by radiologist. 

All patients of T2DM were divided into 3 groups according to 

their BMI. Those patients with BMI 18.5-24.9 kg/m2 were 

placed in group A (n=176), patients with BMI 25-29.9 kg/m2 

in group B (n=95) and with BMI 30-39.9 kg/m2 in group C 

(n=29). Results obtained in all patients with T2DM, 

prevalence of NAFLD seen and correlation of NAFLD with 

HbA1c and BMI was studied. Statistical analysis was done. P 

value <0.05 was taken as significant. 

 

Observation 

300 patients of type 2 diabetes were studied. All patients 

were nonalcoholic and have no history of any liver disease. 

Out of 300 patients, 177 were males and 123 were females. 

Physical characteristics of all studied diabetic patients were 

shown in Table I. 

The relationship between age and NAFLD was shown in 

Table II. All patients were divided into 4 groups according to 

their age as shown in Table II. 91% patients (273 out of 

300) were in age group 41 to 70 years indicating long 

asymptomatic period of type 2 diabetes and its late 

diagnosis. Mean age of the patients was 54 ± 10 years. 

There was no significant correlation found between the age 

and NAFLD. 

 

RESULTS 

In this study, out of 300 diabetes patients, 144 had NAFLD. 

All patients of T2DM were divided into 3 groups according to 

their BMI as shown in table III. Those patients with BMI 

18.5-24.9 kg/m2 were placed in group A, patients with BMI 

25-29.9 kg/m2 in group B and with BMI 30-39.9 kg/m2 in 

group C. In group A, 67 patients (38.07%) had NAFLD in 

group A followed by 56 patients (58.9%) in group B and 21 

patients (72.4%) in group C. So, prevalence of NAFLD is high 

in obese diabetic patients. 

The relationship between HbA1c and nonalcoholic fatty 

liver disease was shown in table IV. In this study, 48% of 

patients (144 out of 300) had nonalcoholic fatty liver 

disease. 56.31% patients with HbA1c level more than 7% 

have NAFLD as compared to 29.8% with HbA1c less than 

7%. So, prevalence of NAFLD is more in diabetic patients 

with high HbA1c level (in uncontrolled diabetic patients). 

DISCUSSION 

Diabetes mellitus is the commonest metabolic disorder 

affecting many organ system of the body. NAFLD is integral 

part of metabolic syndrome, which comprises clusters of 

abnormalities such as dyslipidaemia, hypertension, obesity 

and insulin resistance as a central pathognomonic factor.10-

13 The prevalence of most of the cardiometabolic risk factors 

is higher in NAFLD patients.14 

NAFLD often represents the hepatic components of a 

metabolic syndrome characterised by obesity, 

hyperinsulinaemia, peripheral insulin resistance, diabetes, 

hypertriglyceridaemia and hypertension.11,13 Diabetes is not 

only associated with NAFLD, but also maybe a risk factor for 

development of progressive fibrosis.12 The presence of 

peripheral insulin resistance, increased free fatty acid level, 

increased mitochondrial fatty acid B oxidation, increased 

hepatic lipid peroxidation were responsible in patients with 

either fatty liver alone or NASH without cirrhosis.15 

The present study is a cross-sectional study in which 

observations seen are compared with published literature on 

the same topics. Similar and contradictory findings had been 

elaborated and possible explanation given. 

In the present study, ultrasonographic finding of NAFLD 

seen in 48% patients (144 out of 300). These findings were 

statistically significant (p value <0.0292). 

Arun Kumar Kishnan et al15 (2011) reported in their study 

that out of 258 T2DM patients 167 (64.7%) patients had 

fatty liver on ultrasonography. A. K. Agrawal et al16 (2010) 

studied on 124 patients with T2DM reported that 57.8% 

patients had NAFLD. Mohan V et al14 (2009) reported that 

the prevalence of NAFLD was significantly higher in patients 

with diabetes (54.5%) compared to those with prediabetes 

(IGT or IFG), isolated IGT (32.4%), isolated IFG (27.3%) 

and Normal Glucose Tolerance (NGT) (22.5%). Prashanth et 

al17 (2009) found a high prevalence of NAFLD in T2DM, 

which increases with multiple components of metabolic 

syndrome. 

The present study shows that 48% patients (144 out of 

300) had nonalcoholic fatty liver disease. Among those 

72.4% of patients with BMI of 30-39.9 kg/m2 had NAFLD 

followed by 58.9% of patients with BMI range of 25-29.9 

kg/m2 had NAFLD and 38.07% with BMI range of 18.5-24.9 

kg/m2 had NAFLD. These findings were statistically 

significant (p=0.0007). So, the prevalence of NAFLD is more 

in patients with high body mass index. 

Krishnan AK et al15 (2011) reported in their study that 

out of 258 type 2 diabetic patients, 167 patients had fatty 

liver. Average BMI of these patients was 30.6 ± 2.9 kg/m2. 

Vishwanathan V et al18 (2010) studied on 156 diabetic 

patients having NAFLD and reported that mean BMI among 

patients was 29.7 ± 7 kg/m2 and it was significantly 

associated with it. Agrawal AK et al16 (2010) studied on 124 

patients (74 men and 50 women) with type 2 diabetes and 

reported that 82.2% of the patients of NAFLD had BMI >23 

kg/m2 among, which 72.2% of the patients had BMI >25 

kg/m2. Raman M19 et al reported that risk factor for NAFLD 

include BMI of 25 kg/m2 or greater, central obesity and 

diabetes mellitus. 
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CONCLUSION 

In the present study, there was statistically significant 

correlation found between HbA1c level and prevalence of 

NAFLD. In the present study, 48% of patients (144 out of 

300) had NAFLD, among these 56.31% patients had HbA1c 

level more than 7% compared to 29.8% patients with HbA1c 

less than 7%. So, prevalence of NAFLD is more in diabetic 

patients with high HbA1c level. These findings are 

statistically significant and supported by following study. 

Krishnan AK et al15 (2011) reported in their study that 

out of 258 type 2 diabetic patients, 167 had fatty liver. 

Average HbA1c level of these patients is 7.6 ± 0.6%. 

Vishwanathan V et al18 (2010) studied on 156 diabetic 

patients having NAFLD and reported that mean HbA1c 

among these patients was 9.7 ± 2.8% and it was 

significantly associated with it. Agrawal AK et al16 (2010) 

studied on 124 patients with type 2 diabetes and reported 

that among 71 patients having NAFLD. Mean HbA1C of these 

patients was 8 ± 1.6%. Mohan V et al14 (2009) studied on 

541 subjects and reported that NAFLD prevalence increases 

with increasing severity of glucose intolerance. Cavera L et 

al20 (2007) reported that prevalence of NAFLD increases with 

HbA1C level. 

To conclude, NAFLD occurs in significant number of 

patients with type 2 diabetes mellitus. 

 

Sl. No. Characteristics Cases (n=300) 

1. Age (yrs.) 
 Range 
 Mean ± SD 

 
22-81 

42.06 ± 19.45 

2. Weight (kg) 
 Range 

 Mean ± SD 

 
35-81 

57.82 ± 10.64 

3. Male:Female ratio 177:123 

4. Blood Pressure (mm of Hg) (Mean ± SD) 
 SBP 
 DBP 

 
144.8 ± 29.49 

86 ± 16.90 

5. Lipid Profile (Mean ± SD) 
 Total cholesterol (mg/dL) 
 Triglyceride (mg/dL) 
 LDL 
 HDL 

 
297.21 ± 128.76 
415.02 ± 280.32 
148.62 ± 72.78 
41.95 ± 13.74 

6. HbA1c (%) (Mean ± SD) 7.9 ± 2.30 

7. BMI (kg/m2) (Mean ± SD) 28.75 ± 10.25 

Table I. Physical and Biochemical Characteristics of Diabetic Patients 
 

*SBP=Systolic blood pressure. 

*DBP=Diastolic blood pressure. 

*BMI=Body mass index. 
 

Sl. No. Age (in years) NAFLD % 

1. <40 (N=32) 15 (46.87%) 

2. 41 to 50 (N=81) 45 (55.55%) 

3. 51 to 60 (N=92) 41 (44.56%) 

4. >60 (N=95) 39 (41.05%) 

Total N=300 144 

Table II. Correlation between Age 
and Nonalcoholic Fatty Liver Disease 

 

 BMI (kg/m2) NAFLD % 

Group A 18.5 to 24.9 (N=176) 67 (38.07%) 

Group B 25 to 29.9 (N=95) 56 (58.9%) 

Group C 30 to 39.9 (N=29) 21 (72.4%) 

Total (N=300) 144 

Table III. Correlation between BMI and 
Nonalcoholic Fatty Liver Disease 

 

Sl. No. HbA1c NAFLD % 

Group 1 <7 (N=94) 28 (29.8%) 

Group 2 

>7.1 (N=206) 116 (56.31%) 

a) 7.1-8 (N=62) 22 (35.48%) 

b) 8-10 (N=67) 41 (61.2%) 

c) >10 (N=79) 53 (67.09%) 

Total N=300 260 

Table IV. Correlation between HbA1c Level 
and Nonalcoholic Fatty Liver Disease 
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