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Abstract 

Background: The present study is a comprehensive evaluation of the role of non-invasive ultrasound imaging in diagnosing and assessing the 
severity of fatty liver disease, a condition that is increasingly recognized as a significant public health issue due to its association with metabolic 
disorders like obesity, diabetes, and cardiovascular diseases. This prospective cross-sectional study aimed to evaluate the prevalence of diabetes in 
patients with fatty liver, to determine the correlation between ultrasound grading of fatty liver and liver function tests and to explore the relationship 
between ultrasound grading of fatty liver and Body Mass Index (BMI). Methodology: This study focused on the utility of ultrasound, a non-
invasive, cost-effective, and widely available diagnostic tool, in detecting fatty liver and correlating its severity with biochemical markers including 
liver enzymes ALT, AST, GGT, BMI, and HbA1c levels. The study involved 56 participants who were selected using a simple random sampling 
method. The inclusion criteria required participants to be aged 18 years or older, to have been referred for abdominal ultrasonography, and to have 
undergone liver function tests, fasting and random blood sugar tests, and HbA1c measurements. Results: The study's findings revealed important 
insights into the prevalence and severity of fatty liver disease in the study population. The mean age of participants was 55.31 years, with a mean 
BMI of 26.9 kg/m², indicating that most participants were overweight or obese. Liver enzyme levels varied widely, with ALT levels ranging from 10 
to 500 U/L, AST from 10 to 560 U/L, and GGT from 13 to 1760 U/L. The mean HbA1c level was 7.7%, reflecting a high prevalence of diabetes 
among the participants. Conclusion: In conclusion, this study demonstrates the utility of ultrasonography as a non-invasive and effective tool for 
detecting and grading fatty liver disease. The significant correlations observed between fatty liver severity, liver enzyme levels, and BMI provide 
valuable insights into the pathophysiology of the disease and its association with metabolic dysfunction. Although no significant correlation was 
found between fatty liver grades and blood glucose levels, the high prevalence of diabetes among participants highlights the complex interplay 
between these metabolic conditions. 
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INTRODUCTION 

 
Fatty liver disease, characterized by excessive fat 

accumulation in the liver, is commonly associated with both 

alcoholic and non-alcoholic etiologies. The disease can 

progress from simple steatosis to more severe conditions such 

as cirrhosis or liver failure, which shows the importance of 

early detection and management. Traditional diagnostic 

methods, such as liver biopsy, are considered the gold 

standard for diagnosing fatty liver. However, these methods 

are invasive, often painful, and not suitable for routine 

monitoring due to the risk of complications. Therefore, this 

study focused on the utility of ultrasound, a non-invasive, 

cost-effective, and widely available diagnostic tool, in 

detecting fatty liver and correlating its severity with 

biochemical markers including liver enzymes (ALT, AST, 

GGT), BMI, and HbA1c levels. 
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Non-alcoholic fatty liver disease (NAFLD) refers to a 

condition wherein excess fat accumulates in the liver of 

people with no history of significant alcohol consumption. Fat 

molecules are deposited in the form of triacylglycerols 

(TAGs) in hepatocytes. Hepatic steatosis refers to fatty 

change in hepatocytes and is largely a benign condition, 

while, not in a small number of patients, it may trigger an 

immune response and lead to non-alcoholic steatohepatitis 

(NASH) followed by cirrhosis and cancer. NAFLD is 

alarmingly increasing around the globe. The estimated global 

prevalence of NAFLD ranges from 6.3-33% among the 

general population, varying among and within populations. 

The prevalence is highest among obese (57%) and diabetic 

(90%) populations. A rising trend of prevalence of NAFLD 

has been observed in line with obesity, at a rate of 25%. 

Sedentary lifestyle, dyslipidemia and metabolic syndrome are 

also well documented risk factors for NAFLD, along with 

other risk factors, such as hepatitis B and C virus infection, 

Wilson’s disease, and chronic blood and kidney diseases. 

High blood glucose levels non-enzymatically form 

glycosylated hemoglobin (HbA1C) as an irreversible reaction. 

Once formed, HbA1C remains in circulation for 2-3 months; 

hence, it has been identified as the marker for diabetes 

diagnosis and control. According to the American Association 

of Clinical Endocrinologists, an acceptable level of HbA1C in 



Asian J Med Radiol Res |Jan-Jun 2013 |Vol-1 | Issue- 1 

30 

diabetics is <6.5% and reflects good metabolic control, 

although, tight control is recommended to avoid increased 

risk of hypoglycemia, but the level of <6.5% is considered as 

acceptable in this study. Obesity and diabetes have been 

reported as strong predictors of NAFLD.[1,2,3,4] This study 

aimed to evaluate the prevalence of diabetes in patients with 

fatty liver, to determine the correlation between ultrasound 

grading of fatty liver and liver function tests and to explore 

the relationship between ultrasound grading of fatty liver and 

Body Mass Index (BMI). 

  

 
 

METHODS 

 

This study focused on the utility of ultrasound, a non-

invasive, cost-effective, and widely available diagnostic tool, 

in detecting fatty liver and correlating its severity with 

biochemical markers including liver enzymes (ALT, AST, 

GGT), BMI, and HbA1c levels. The study involved 56 

participants who were selected using a simple random 

sampling method. The inclusion criteria required participants 

to be aged 18 years or older, to have been referred for 

abdominal ultrasonography, and to have undergone liver 

function tests, fasting and random blood sugar tests, and 

HbA1c measurements. Exclusion criteria included the 

presence of chronic liver diseases such as Hepatitis B or C, 

hepatocellular carcinoma, or Wilson's disease, as well as a 

history of hepatotoxic drug use or refusal to provide informed 

consent. 

Data collection involved recording patients' demographic 

information, anthropometric measurements (age, height, 

weight), and biochemical measurements (fasting blood sugar, 

random blood sugar, HbA1c, ALT, AST, GGT). 

Ultrasonography was performed using a SAMSUNG UGEO 

H60 with a 3-5 MHz convex probe. The grading of fatty liver 

was based on the echogenicity of liver parenchyma relative to 

the kidney cortex, along with other sonographic features such 

as increased liver contrast, vascular blurring, and attenuation 

of echogenic levels in deeper liver areas. The study employed 

statistical analysis using IBM SPSS version 25, with 

descriptive statistics such as frequencies, percentages, means, 

and standard deviations used to present the data. The 

Student’s t-test was applied to compare mean differences 

between groups, with a p-value of <0.05 considered 

statistically significant. 

 

RESULTS 

 

The study's findings revealed important insights into the 

prevalence and severity of fatty liver disease in the study 

population. The mean age of participants was 55.31 years, 

with a mean BMI of 26.9 kg/m², indicating that most 

participants were overweight or obese. Liver enzyme levels 

varied widely, with ALT levels ranging from 10 to 500 U/L, 

AST from 10 to 560 U/L, and GGT from 13 to 1760 U/L. The 

mean HbA1c level was 7.7%, reflecting a high prevalence of 

diabetes among the participants. 

The analysis of fatty liver grading revealed significant 

differences based on alcohol consumption, gender, presence 

of hepatomegaly, and echogenicity observed in ultrasound 

imaging. Among the participants, non-alcoholics were more 

likely to have Grade 1 fatty liver (93.3%) compared to 

alcoholics (63.6%), with higher grades more commonly 

observed among alcoholics. Gender analysis showed that 

females had a higher prevalence of Grade 1 fatty liver 

(93.1%) compared to males (81.5%), though higher grades 

were more frequently seen in males. The presence of 

hepatomegaly was associated with higher grades of fatty liver, 

although this association did not reach statistical significance. 

Importantly, increased echogenicity on ultrasound was 

strongly correlated with higher grades of fatty liver, 

highlighting the effectiveness of ultrasound as a diagnostic 

tool. 

The study also explored the relationship between fatty liver 

grading and liver function tests, specifically ALT, AST, and 

GGT levels. The results indicated a significant increase in 

AST levels with higher grades of fatty liver (p=0.006), 

suggesting that AST may be a particularly useful marker for 

assessing liver inflammation and disease progression. While 

ALT and GGT levels also increased with the severity of fatty 

liver, these changes did not reach statistical significance in 

this study (Table 1-15). In addition to liver function tests, the 

study examined blood glucose levels, including HbA1c, 

fasting blood sugar, and random blood sugar, in relation to 

fatty liver grades. Interestingly, no significant correlation was 

found between these glucose parameters and the severity of 

fatty liver as graded by ultrasound. This finding suggests that 

while diabetes is prevalent in patients with fatty liver, the 

severity of fatty liver may not directly correlate with blood 

glucose levels, indicating the need for further research to 

clarify this relationship. Finally, the study found a significant 

association between BMI and fatty liver grading, with higher 

grades more common in overweight and obese individuals. 

This finding supports the well-established link between 

obesity and fatty liver disease and highlights the importance 

of weight management in preventing and treating this 

condition. 

 

Table 1: Descriptive Statistics of Study Participants 

Parameter N Minimum Maximum Mean 
Std. 

Deviation 

Age (years) 55 25 85 55.31 13.312 

ALT 56 10.0 500.0 48.805 76.456 

AST 56 10 560 48.71 78.892 

GGT 56 13 1760 164.16 294.927 

HbA1c 56 4.90 16.40 7.7362 2.58532 

Fasting 

Blood Sugar 
56 73 557 168.98 85.846 

Random 

Blood Sugar 
56 103 600 233.29 101.815 

Height (cm) 56 130 173 158.79 9.745 

Weight (kg) 56 30 98 69.00 13.388 

Explanation: This table provides an overview of the baseline 

characteristics of the study participants, including their age, 

liver enzyme levels (ALT, AST, GGT), HbA1c, blood sugar 

levels, and anthropometric measurements (height and weight). 

The data are presented as the minimum, maximum, mean, and 

standard deviation values for each parameter. 
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Table 2: Distribution of Fatty Liver Grading by Alcohol 

Consumption 
Fatty Liver 

Grading 
Alcoholic Non-alcoholic Total P value 

Grade 1 7 (63.6%) 42 (93.3%) 49 

0.00 Grade 2 3 (27.3%) 3 (6.7%) 6 

Grade 3 1 (9.1%) 0 (0.0%) 1 

Total 11 (100%) 45 (100%) 56  

Explanation: This table shows the distribution of fatty liver 

grades among alcoholic and non-alcoholic participants. The P 

value indicates the statistical significance of the difference in 

fatty liver grading between the two groups. 

 

Table 3: Distribution of Fatty Liver Grading by Gender 
Fatty Liver Grading Female Male Total P value 

Grade 1 27 (93.1%) 22 (81.5%) 49 0.00 

Grade 2 2 (6.9%) 4 (14.8%) 6 

Grade 3 0 (0.0%) 1 (3.7%) 1 

Total 29 (100%) 27 (100%) 56 
 

Explanation: This table presents the distribution of fatty liver 

grades by gender. The P value indicates the statistical 

significance of the difference in fatty liver grading between 

female and male participants. 

 

Table 4: Distribution of Fatty Liver Grading by 

Hepatomegaly 
Fatty Liver Grading No Yes Total P value 

Grade 1 38 (88.4%) 11 (84.6%) 49 0.00 

Grade 2 5 (11.6%) 1 (7.7%) 6 

Grade 3 0 (0.0%) 1 (7.7%) 1 

Total 43 (100%) 13 (100%) 56 
 

Explanation: This table shows the distribution of fatty liver 

grades in participants with and without hepatomegaly. The P 

value indicates the statistical significance of the difference in 

fatty liver grading based on the presence of hepatomegaly. 

 

Table 5: Distribution of Fatty Liver Grading by 

Echogenicity 
Fatty Liver Grading Increased Total P value 

Grade 1 49 (87.5%) 49 (87.5%) 0.00 

Grade 2 6 (10.7%) 6 (10.7%) 

Grade 3 1 (1.8%) 1 (1.8%) 

Total 56 (100%) 56 (100%) 
 

Explanation: This table presents the distribution of fatty liver 

grades based on increased echogenicity observed in imaging 

studies. The P value indicates the statistical significance of the 

relationship between fatty liver grading and echogenicity. 

 

Table 6: Liver Function Tests by Fatty Liver Grading 

Paramet

er 
N 

Minimu

m 

Maximu

m 

Mea

n 

Std. 

Deviati

on 

P 

valu

e 

ALT 
5

6 
10.0 500.0 

48.80

5 
76.4560 0.34 

AST 
5
6 

10 560 48.71 78.892 0.006 

GGT 
5

6 
13 1760 

164.1

6 
294.927 0.083 

Explanation: This table provides liver function test results 

(ALT, AST, GGT) for the study participants, stratified by 

fatty liver grading. The P values indicate the statistical 

significance of the differences in liver enzyme levels across 

different fatty liver grades. 

 

Table 7: Blood Glucose Levels by Fatty Liver Grading 

Paramete

r 
N 

Minim

um 

Maximu

m 
Mean 

Std. 

Deviatio

n 

P 

valu

e 

HbA1c 56 4.90 16.40 
7.736

2 
2.58532 0.941 

Fasting 

Blood 
Sugar 

56 73 557 
168.9

8 
85.846 0.954 

Random 

Blood 

Sugar 

56 103 600 
2

33.29 
101.815 

0
.115 

Explanation: This table presents the blood glucose levels 

(HbA1c, fasting blood sugar, and random blood sugar) for the 

study participants, categorized by fatty liver grading. The P 

values indicate the statistical significance of the differences in 

blood glucose levels across different fatty liver grades. 

 

Table 8: Distribution of Fatty Liver Grading by Body 

Mass Index (BMI) 
Fatty 

Liver 

Grad

ing 

Nor

mal 

Overw

eight 

Obe

se I 

Obes

e II 

Obe

se 

III 

Sever

e 

Thin

ness 

To

tal 

P 

val

ue 

Grade 

1 

19 
(95.0

%) 

16 

(84.2%) 

8 
(83.3

%) 

5(80.

0%) 

1 
(100

%) 

0 
(0.0%

) 

49 

0.0

0 

Grade 

2 

1 

(5.0

%) 

2 

(10.5%) 

1 

(16.7

%) 

1 

(20.0

%) 

0 

(0.0

%) 

1 

(100

%) 

6 

Grade 

3 

0 

(0.0
%) 

1 

(5.3%) 

0 

(0.0
%) 

0 

(0.0%
) 

0 

(0.0
%) 

0 

(0.0%
) 

1 

Total 

20 

(100
%) 

19 

(100%) 

9(10

0%) 

6 

(100
%) 

1 

(100
%) 

1 

(100
%) 

56  

Explanation: This table shows the distribution of fatty liver 

grades by BMI categories. The P value indicates the statistical 

significance of the differences in fatty liver grading across 

different BMI categories. 

 

Table 9: Distribution of liver status in participants 
Alcohol 

Consumption 
Normal Hepatomegaly Total 

P 

value 

Alcoholic 7 (63.6%) 4 (36.4%) 11 
0.245 

Non-alcoholic 36 (80%) 9 (20.0%) 45 

Total 43 (76.8 %) 13 (23.2 %) 56  

Explanation: This table presents the distribution of 

hepatomegaly in alcoholic and non-alcoholic participants. The 

P value indicates the statistical significance of the difference 

in hepatomegaly prevalence between the two groups. 

 

Table 10: Gender Distribution among participants 
Gender Alcoholic Non-alcoholic Total P value 

Female 2 (18.2%) 27 (60.0%) 29 0.011 

Male 9 (81.8%) 18 (40.0%) 27 

Total 11 (100%) 45 (100%) 56 
 

Explanation: This table shows the gender distribution of 

alcoholic and non-alcoholic participants. The P value 

indicates the statistical significance of the difference in gender 

distribution between the two groups. 
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Table 11: Distribution of echogenicityamong participants 
Echogenicity Alcoholic Non-alcoholic Total P value 

Increased 11(19.6%) 45 (80.3.0%) 56 0.00 

Total 11(19.6%) 45 (80.3%) 56 
 

Explanation: This table presents Echogenicity for 

participants, categorized by alcohol consumption. The P 

values indicate the statistical significance of the differences in 

echogenicity between alcoholic and non-alcoholic 

participants. 

 

Table 12: Liver Function Tests among participants 

Paramete

r 
N 

Minim

um 

Maximu

m 
Mean 

Std. 

Deviatio

n 

P 

valu

e 

ALT 56 10.0 500.0 
48.80

5 
76.4560 0.134 

AST 56 10 560 48.71 78.892 0.213 

GGT 56 13 1760 
164.1

6 
294.927 0.165 

Explanation: This table presents liver function test results 

(ALT, AST, GGT) for participants, categorized by alcohol 

consumption. The P values indicate the statistical significance 

of the differences in liver enzyme levels between alcoholic 

and non-alcoholic participants. 

 

Table 13: Blood Glucose Levels among participants 

Paramete

r 
N 

Minim

um 

Maximu

m 
Mean 

Std. 

Deviatio

n 

P 

valu

e 

HbA1c 56 4.90 16.40 
7.736

2 
2.58532 0.476 

Fasting 

Blood 
Sugar 

56 73 557 
1

68.98 
85.846 0.592 

Random 

Blood 
Sugar 

56 103 600 
2

33.29 
101.815 0.599 

Explanation: This table shows the blood glucose levels 

(HbA1c, fasting blood sugar, and random blood sugar) for 

participants, categorized by alcohol consumption. The P 

values indicate the statistical significance of the differences in 

blood glucose levels between alcoholic and non-alcoholic 

participants. 

 

Table 14: Distribution of Body Mass Index (BMI) of 

participants 
BMI Category Alcoholic Non-alcoholic Total P value 

Normal 4 (36.4%) 16 (35.6%) 20 

0.00 

Overweight 5(45.5%) 14 (31.1%) 19 

Obese Class I 1 (9.1%) 8(0.0%) 9 

Obese Class II 0(0.0%) 6 (13.3%) 6 

Obese Class III 0 (0.0%) 1 (2.2%) 1 

Severe Thinness 1 (9.1%) 0 (0.0%) 1 

Total 11 (100%) 45 (100%) 56 

Explanation: This table provides the distribution of BMI 

categories among alcoholic and non-alcoholic participants. 

The P value indicates the statistical significance of the 

differences in BMI distribution between the two groups. 

 

 

 

 

 

Table 15: Distribution of Fatty Liver Grading and alcohol 

consumption 
Fatty Liver 

Grading 
Alcoholic Non-alcoholic Total P value 

Grade 1 7 (63.6%) 42 (93.3%) 49 

0.00 
Grade 2 3 (27.3%) 3 (6.7%) 6 

Grade 3 1 (9.1%) 0 (0.0%) 1 

Total 11 (100%) 45 (100%) 56 

Explanation: This table shows the distribution of fatty liver 

grades by alcohol consumption. The P value indicates the 

statistical significance of the differences in fatty liver grading 

between alcoholic and non-alcoholic participants. 

 

DISCUSSION 
 

The study included 56 participants with a mean age of 55.31 

years (SD = 13.31). Liver enzyme levels varied widely, with 

ALT ranging from 10.0 to 500.0 U/L (mean = 48.805 U/L, 

SD = 76.456), AST from 10 to 560 U/L (mean = 48.71 U/L, 

SD = 78.892), and GGT from 13 to 1760 U/L (mean = 164.16 

U/L, SD = 294.927). The mean HbA1c level was 7.7362% 

(SD = 2.58532), indicating a high prevalence of diabetes or 

pre-diabetes. Fasting blood sugar levels ranged from 73 to 

557 mg/dL (mean = 168.98 mg/dL, SD = 85.846), while 

random blood sugar levels ranged from 103 to 600 mg/dL 

(mean = 233.29 mg/dL, SD = 101.815). The participants’ 

mean height was 158.79 cm (SD = 9.745), and the mean 

weight was 69.00 kg (SD = 13.388). The mean HbA1c in this 

study reflects the high burden of glucose metabolism 

disorders in fatty liver patients, consistent with the findings of 

Anwar et al., who reported elevated HbA1c levels among 

patients with ultrasound-detected fatty liver.[5] The variability 

in these parameters underscores the heterogeneous nature of 

fatty liver disease, which often coexists with other metabolic 

conditions like diabetes and obesity. These findings suggest 

that comprehensive metabolic screening should be a standard 

part of the clinical management of fatty liver disease. 

Distribution of Fatty Liver Grading by Alcohol 

Consumption 

The study revealed that 93.3% of non-alcoholic participants 

had Grade 1 fatty liver, compared to 63.6% of alcoholic 

participants. Grade 2 fatty liver was equally present in both 

groups (6.7% in non-alcoholic vs. 27.3% in alcoholic 

participants), while Grade 3 fatty liver was found in 9.1% of 

alcoholic participants and absent in non-alcoholics. This 

distribution was statistically significant. The higher grades of 

fatty liver among alcoholic participants may be attributed to 

the hepatotoxic effects of alcohol, which accelerate the 

progression of liver disease from simple steatosis to more 

severe forms. The statistically significant difference observed 

highlights the need for targeted interventions to mitigate the 

impact of alcohol on liver health in these patients.[6] 

Distribution of Fatty Liver Grading by Gender 

The study showed that 93.1% of female participants had 

Grade 1 fatty liver, compared to 81.5% of male participants. 

Grade 2 fatty liver was more common in males (14.8%) than 

females (6.9%), while Grade 3 fatty liver was observed in 

3.7% of males and absent in females. The difference in fatty 
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liver grading between genders was statistically significant. 

The higher prevalence of early-stage fatty liver in females 

could be related to hormonal factors, such as estrogen’s 

protective effect against liver fibrosis. The observed 

differences in fatt liver grading by gender suggest the need for 

gender-specific approaches in the management and treatment 

of fatty liver disease.[7] 

Distribution of Fatty Liver Grading by Hepatomegaly 

Participants without hepatomegaly were more likely to have 

Grade 1 fatty liver (88.4%) compared to those with 

hepatomegaly (84.6%). Grade 2 fatty liver was present in 

11.6% of participants without hepatomegaly and 7.7% of 

those with hepatomegaly. Grade 3 fatty liver was observed 

only in participants with hepatomegaly (7.7%). Hepatomegaly 

is typically seen in more advanced stages of liver disease, 

which might explain why it was associated with Grade 3 fatty 

liver in this study. The lack of a significant differencebetween 

groups suggests that hepatomegaly alone may not be a 

reliable marker for early fatty liver disease but is more 

indicative of disease progression.[8] 

Blood Glucose Levels by Fatty Liver Grading 

The study did not find significant differences in HbA1c, 

fasting blood sugar, or random blood sugar levels across 

different fatty liver grades, with P values of 0.941, 0.954, and 

0.115,respectively. The mean HbA1c level was 7.7362%, 

suggesting a high prevalence of glucose metabolism disorders 

among participants. The absence of significant differences in 

glucose levels across fatty liver grades may indicate that both 

fatty liver and diabetes are consequences of a common 

underlying metabolic disorder, such as insulin resistance. This 

suggests that while fatty liver and diabetes often coexist, their 

progression may be independent of each other. 

Distribution of Fatty Liver Grading by Body Mass Index 

(BMI) 

There was a statistically significant correlation between BMI 

categories and fatty liver grading, with 95% of participants 

with a normal BMI having Grade 1 fatty liver, compared to 

80% of participants with Grade 2 and 100% with Grade 3 

fatty liver falling into overweight or obese categories. Higher 

BMI is associated with increased visceral fat, which 

contributes to insulin resistance and hepatic steatosis. This 

explains the strong correlation between BMI and fatty liver 

severity observed in this study, highlighting the importance of 

weight management in preventing the progression of fatty 

liver disease.[9] 

Distribution of Liver Status Among Participants by 

Alcohol Consumption 

Hepatomegaly was more prevalent among alcoholic 

participants (36.4%) compared to non-alcoholic participants 

(20%). The higher prevalence of hepatomegaly among 

alcoholic participants may be due to the direct hepatotoxic 

effects of alcohol, leading to liver enlargement. The lack of 

statistical significance might be due to the study’s sample size 

or the presence of other confounding factors, such as the 

duration and amount of alcohol consumption.[10] 

Distribution of Echogenicity Among Participants by 

Alcohol Consumption 

Increased echogenicity was observed in 80.3% of non-

alcoholic participants, compared to 19.6% of alcoholic 

participants, with a statistically significant difference. This 

finding aligns with studies by Pickhardt PJ et al., who 

reported that increased echogenicity on ultrasound is a 

reliable marker of fatty liver disease, particularly in non-

alcoholic individuals. This contrasts with alcoholic liver 

disease, where fibrosis and cirrhosis might complicate the 

ultrasound appearance, reducing the reliability of 

echogenicity as a marker. The high prevalence of increased 

echogenicity in non-alcoholic participants suggests that fatty 

liver is primarily driven by metabolic factors in these 

individuals. In alcoholic participants, liver changes such as 

fibrosis or cirrhosis may affect echogenicity, making it less 

reliable as an indicator of fatty liver severity.[11] 

Liver Function Tests Among Participants by Alcohol 

Consumption 

The study found no significant differences in ALT, AST, and 

GGT levels between alcoholic and non-alcoholic participants, 

with P values of 0.134, 0.213, and 0.165, respectively. The 

lack of significant differences in liver enzyme levels between 

alcoholic and non-alcoholic participants may reflect the 

overlapping metabolic abnormalities in these groups, 

particularly in the presence of metabolic syndrome. 

Additionally, liver enzyme levels can normalize in chronic 

liver disease despite ongoing liver damage, which may 

explain the lack of significant findings.[12] 

Blood Glucose Levels Among Participants by Alcohol 

Consumption 

There were no significant differences in HbA1c, fasting blood 

sugar, and random blood sugar levels between alcoholic and 

non-alcoholic participants, with P values of 0.476, 0.592, and 

0.599, respectively. The similar glucose levels between 

alcoholic and non-alcoholic participants might be due to the 

presence of confounding factors such as diet, physical 

activity, and metabolic syndrome, which could obscure the 

direct effects of alcohol on glucose metabolism. Additionally, 

the varying patterns of alcohol consumption among 

participants may have led to differential effects on glucose 

levels.[13] 

Distribution of Body Mass Index (BMI) of Participants by 

Alcohol Consumption 

Non-alcoholic participants were more likely to have a normal 

(35.6%) or overweight (31.1%) BMI, while alcoholic 

participants were more likely to be in the severe thinness 

(9.1%) or obese categories (45.5% overweight and 9.1% 

obese). Chronic alcohol consumption can result in either 

weight loss, due to malnutrition, or weight gain, due to 

increased caloric intake and metabolic disturbances. This dual 

impact of alcohol on BMI highlights the complexity of 

managing alcohol-related liver disease, where both 

malnutrition and obesity can be present.[14] 

Distribution of Fatty Liver Grading by Alcohol 

Consumption 

Non-alcoholic participants were more likely to have Grade 1 

fatty liver (93.3%), while alcoholic participants were more 

likely to have higher grades of fatty liver, including Grade 3 

(9.1%). The difference in fatty liver grading between 

alcoholic and non-alcoholic participants was statistically 

significant. The progression to higher grades of fatty liver in 

alcoholic participants may be due to the cumulative 
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hepatotoxic effects of alcohol, which exacerbate the disease 

process. The statistically significant difference observed 

highlights the need for focused interventions to address the 

impact of alcohol on liver health. Our study's comprehensive 

analysis demonstrates the complex interplay between fatty 

liver disease and various metabolic, lifestyle, and 

demographic factors. The findings highlight the need for 

individualized management strategies based on specific 

patient profiles to effectively address the burden of fatty liver 

disease and its associated complications. Further research is 

necessary to explore these relationships in greater detail and 

to develop targeted interventions.[15] 

 

CONCLUSION 

 

In conclusion, this study demonstrates the utility of 

ultrasonography as a non-invasive and effective tool for 

detecting and grading fatty liver disease. The significant 

correlations observed between fatty liver severity, liver 

enzyme levels, and BMI provide valuable insights into the 

pathophysiology of the disease and its association with 

metabolic dysfunction. Although no significant correlation 

was found between fatty liver grades and blood glucose 

levels, the high prevalence of diabetes among participants 

highlights the complex interplay between these metabolic 

conditions. Overall, the findings of this study support the 

broader use of ultrasonography in clinical practice for the 

early detection and monitoring of fatty liver disease, with 

potential implications for guiding treatment and reducing the 

burden of liver-related morbidity. The study’s conclusions 

advocate for the integration of ultrasound-based assessments 

into routine clinical practice, particularly in populations at 

high risk for fatty liver disease, to enable timely interventions 

and improve patient outcomes. 
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