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ABSTRACT 

BACKGROUND 

To study the prevalence of fatty liver and its association with high total cholesterol through routine health check-up in people of 

Tumkur. 

 

MATERIALS AND METHODS 

Data was collected from healthy individuals who underwent routine health check-up in Sree Siddhartha Medical College, Tumkur 

from July 2015 to December 2015. A total of 883 people underwent health check-up, who were also measured with certain 

biochemical parameters including total cholesterol. Abdominal ultrasonography was done for these subjects and they were 

grouped into fatty liver (diseased) and without fatty liver (normal). 

 

RESULTS 

Among the analysed 875 subjects, 527 subjects had fatty liver (diseased) and 348 were without fatty liver (normal). The overall 

prevalence of fatty liver among people of Tumkur was found to be around 60%. The mean total cholesterol of diseased subjects 

when compared with mean total cholesterol of the normal subjects was found to be significant (p = 0.0014). 

 

CONCLUSION 

Subjects with high total cholesterol can be screened for fatty liver and vice versa, as there is an association between fatty liver and 

total cholesterol. 
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BACKGROUND 

Non-Alcoholic Fatty Liver Disease (NAFLD) is defined as 

histopathological fat accumulation of > 5% of the liver weight. 

However, it can be defined as the presence of fatty liver at 

Ultrasonography (USG) in a clinical practice setting.[1,2] 

NAFLD is a manifestation of metabolic syndromes like 

obesity, type 2 diabetes mellitus, hypertension and 

dyslipidaemias. It can coexist with dyslipidaemia, which can 

ultimately lead to atherosclerosis. Progression to non-

alcoholic steatohepatitis, cirrhosis and hepatocellular 

carcinoma is very much possible in cases with NAFLD. The 

prevalence of NAFLD is steadily increasing over the past 20 

years in Western countries. It is now increasingly seen in 

south Asian countries, who have comparatively lean BMI.[3,4] 

NAFLD, as the name suggests is seen in non-alcoholics 

characterised by excessive fat accumulation and 

degeneration of hepatocytes and histologically presents as 

macrovesicular steatosis.[3,5] 
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USG is a non-invasive, safe, easily accessible, radiation 

free investigative modality and widely used in the diagnosis 

of NAFLD, although the gold standard for diagnosing NAFLD 

is liver biopsy.[3,5,6] The most common ultrasound criteria 

reported for diffuse hepatic fatty infiltration are parenchymal 

brightness, deep-beam attenuation, vascular blurring (loss of 

echoes from the walls of the portal veins) and increasing 

discrepancy of echogenicity between the liver and kidney 

parenchyma (hepatorenal index). Among these criteria, deep-

beam attenuation has presented better performance for 

diagnosing fatty liver disease.[6,7] 

A high Total Cholesterol (TC) level is associated with the 

risk of coronary heart disease[8,9] and abnormal glucose 

metabolism.[6] We investigated the prevalence of NAFLD in 

association with total cholesterol levels whether it is 

significantly associated with those with high total cholesterol 

levels. 

 

MATERIALS AND METHODS 

Participants were selected who came to Sree Siddhartha 

Medical College, Tumkur for routine health examination. Data 

collected from the health camp from July 2015 to December 

2015 were tabulated and results were analysed. Healthy 

volunteers whoever walked into the health camp were 

enrolled into this study. Subjects with chronic alcoholism, 

previous jaundice and liver diseases were excluded based on 

the history and clinical examination. 
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Routine ultrasonography abdomen was done in 

curvilinear probe of 2 - 5 MHz of GE Voluson 730 pro 

machine. Biochemical blood tests were conducted by ERBA 

EM 200 including fasting plasma glucose, levels of 

triglyceride and total, low and high-density lipoprotein (LDL, 

HDL) cholesterol. The definition of hypertension was systolic 

blood pressure ≥ 140 mmHg or diastolic blood pressure ≥ 90 

mmHg. The cut points of hyperglycaemia, 

hypercholesterolaemia and hypertriglyceridaemia were 

fasting sugar ≥126 mg/dL, HDL <40 mg/dL, total cholesterol 

≥200 mg/dL and triglyceride ≥150 mg/dL. Abdominal 

ultrasonography examinations were performed using real-

time convex-type of transducer with 3 - 5 MHz. Two internal 

medicine specialists who were blind to the medical history 

and blood test results of the examinees. The definition of 

ultrasonic fatty liver was based on a comparative assessment 

of image brightness relative to the kidneys, in line with 

previously reported diagnostic criteria. Severity of fatty liver 

was classified according to the following modified scoring 

system: brightness compared to kidneys (0 - 3), blurring of 

gall bladder wall (0-3), blurring of hepatic veins (0 - 3), 

blurring of portal vein (0 - 3), far gain attenuation (0 - 3). 

Severity was defined as mild (total scores of 2-6), 

moderate,(7-10) and severe(11-15) fatty liver. 

 

Statistical Analysis 

Statistical analysis was performed using SAS version 9.4 and 

graphs using JMP version 12. Distribution of data was 

represented using histogram (Figure 3). Numerical variables 

are expressed as mean ± standard deviation and categorical 

variables as percent (%). Normality of the data was verified 

using Kolmogorov-Smirnov test; it was observed that data is 

skewed (non-normal). Non-parametric test, Mann-Whitney 

(Wilcoxon rank sum) test was applied to compare difference 

between Fatty liver and Normal group. Bar chart with mean 

+/- SE was represented. All analysis was carried out at 5% 

level of significance. 

 

RESULTS 

A total of 883 subjects were enrolled in this study that were 

eligible according to inclusion and exclusion criteria 

explained above. All the subjects enrolled were healthy 

subjects and did not have any acute disease. Out of which, 

data of 875 subjects were analysed. Eight subjects whose 

total cholesterol values were not available, have not been 

analysed. Among the 875 subjects 527 subjects had fatty liver 

(Disease) and 348 were without fatty liver (Normal) subjects. 

Majority of them were males constituting 93.5% of total 

subjects. Disease status by sex is represented by Figure 1. 

And the age group of the recruited subjects ranged from 20 - 

60 years. The mean age of the subjects in the diseased group 

was 43.1 years, while the mean age in the normal group was 

36.3 years. 

The prevalence of fatty liver in people of Tumkur was 

found to be around 60%. When considered age group wise, 

24.7% of total subjects in the fatty liver group belonged to 40 

- 49 age group and 12.8% of total subjects in the normal 

group belonged to 20 - 29 age group. However, the 30 - 39 

age groups presented almost equal distribution in the 

diseased (14.7%) and normal (11.4%) subjects. Table 1 

represents the number of diseased and normal subjects and 

its mean total cholesterol values with regard to age group. 

Figure 2 represents the disease status by age group. And with 

respect to mean total cholesterol of the individual age groups 

for the diseased and the normal category did not differ much 

from the mean total cholesterol values for the total subjects. 

Gender wise, 62% of males had fatty liver while only about 

14% of females had fatty liver. The prevalence was 4.5 fold 

higher among males than females. 

The mean total cholesterol obtained for diseased subjects 

was 195.38 mg/dL (SD = 47.58) and the mean total 

cholesterol obtained in normal subjects was 185.10 mg/dL 

(SD = 44.50). The minimum and maximum values of total 

cholesterol were also higher in the diseased (min = 100 

mg/dL, max = 433 mg/dL) than the normal (min = 81 mg/dL, 

max = 387 mg/dL) subjects. The 75% quartile and median 

values obtained for diseased subjects were 220 mg/dL and 

190 mg/dL respectively and for normal subjects these were 

209.5 mg/dL and 180 mg/dL respectively. Table 2 represents 

the quartiles Q1, Q2 and Q3 for the diseased and normal 

subjects. The mean total cholesterol for diseased subjects 

when compared with the mean total cholesterol of normal 

subjects was found to be significant (p = 0.0014). Pearson 

correlation was applied to evaluate relationship between Age 

(years) and Total cholesterol (mg/dL). No statistically 

significant correlation was observed. Mixed model using sex, 

age (years) as covariate was carried out and it was found that 

sex and age (years) has no effect on Total Cholesterol 

(mg/dL). 

Normality of the data was verified using Kolmogorov-

Smirnov test; it was observed that data is skewed (non-

normal). Non-parametric test, Mann-Whitney (Wilcoxon rank 

sum) test was applied to compare difference between fatty 

liver and normal group. The p-value obtained was 0.0014, 

which is less than 0.05 which means that the high cholesterol 

values which are seen in fatty liver subjects when compared 

to normal subjects was significant. And when Kruskal-Wallis 

test was applied the p-value obtained was 0.0017, which is 

also < 0.05 and showed significant difference between the 

diseased and normal subjects groups. 

 

Age 
Group 

Diseased 
(n=527) 

Normal 
(n=348) 

Mean TC 
(mg/dL) 
Diseased 

Mean TC 
(mg/dL) 
Normal 

20 - 29 37 (4.2%) 112 (12.8%) 187 176.81 
30 - 39 130 (14.9%) 100 (11.4%) 196.43 185.76 
40 - 49 216 (24.7%) 89 (10.2%) 198.14 189.91 
50 - 59 140 (16%) 46 (5.3%) 192.64 194.95 
60 and 
above 

4 (0.5%) 1 (0.1%) 185.75 169 

Table 1. Age Group Wise Mean Total  
Cholesterol in Diseased and Normal Subjects 

 
Quartiles Diseased Normal 

Q1 161 154 
Q2 190 180 

   
Q3 224 209.5 

Interquartile Range (IQR) 63 55.5 

Table 2. Quartiles in Diseased and Normal Subjects 
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Figure 1. Disease Status by Sex 
 

 

 
 

Figure 2. Disease Status by Age Group 
 

DISCUSSION 

NAFLD can range from simple fatty liver, steatohepatitis and 

fatty liver cirrhosis to hepatocellular carcinoma. The non-

invasive ultrasonography is very useful in identifying the 

fatty liver in health camps, while screening the general 

population. Prevalence of fatty liver ranged from 17% to 46% 

in Asian countries according to Liao X-H et al.[10] However, in 

this study we found the prevalence to be around 60% of the 

general population, which is much higher compared to other 

Asian populations. The higher prevalence in this study could 

be due to unequal distribution of gender during the 

enrolment. As the health camp received more male subjects 

the prevalence rate has gone up in this study. 

It is evident that as the age progresses, the prevalence of 

fatty liver goes up till 50 years and again decreases in the age 

group of 50 - 59 years and above 60 years. This trend was 

similar to the trend observed by Li H et al. This trend can be 

attributed to decreased levels of androsterone in males as the 

age progresses as majority involved in this study were 

males.[11] And in this study, out of 7 females who presented 

with fatty liver, 4 are in the age group of 50 - 59 years. This 

again stresses the fact that increased androsterone and 

decreased oestrogens after menopause to be regarded as one 

of the risk factors for NAFLD.[11]  

There was a 4.5 fold increase in prevalence of NAFLD 

among males when compared with females. This is due to the 

fact that female subjects enrolled were meagre in number 

compared to the male population and also prevalence in 

female population is less in reproductive years due to the 

phenomenon explained above. 

Several studies have been done to show the association of 

higher levels of biochemical parameters in subjects with 

NAFLD. Higher levels of total cholesterol has been seen in 

subjects with NAFLD along with other biochemical 

parameters as given in a review article by Neumann MG                     

et al[12,13] In this study also, we came across higher levels of 

total cholesterol in fatty liver subjects when compared to 

normal subjects. And the results obtained were very much 

significant when the mean total cholesterol values were 

compared between diseased and normal subjects (p = 

0.0014). 

 
CONCLUSION 

In the present study, ultrasonography was used as the 

method for diagnosing the cases of fatty liver and the 

prevalence obtained was around 60%. The high prevalence 

could be due to the bias of investigative modality or could be 

due to gender bias. The mean cholesterol values of the 

diseased when compared with the normal subjects was 

significantly higher, proves that high total cholesterol values 

can be associated with fatty liver and vice versa. Thus, it 

makes sense to screen subjects with high total cholesterol for 

fatty liver and vice versa, so that they can be treated and 

managed early and prevent them from developing metabolic 

syndrome. 
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