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Abstract 

East Nusa Tenggara is a province of high alcohol abuse in Indonesia. Ngada Regency has a 

prevalence of 38.8%. The high prevalence is inseparable from traditional factors and socio-
cultural norms which strongly influence the habit of consuming alcohol, the cold temperature in 

this area further strengthens this habit. The impact of alcohol consumption is the emergence of 

various types of diseases, one of which is impaired liver function such as alcoholic liver disease. 
The objective of this study is to determine the relationship between alcohol consumption and 

impaired liver function in communities in Bajawa and Golewa Districts, Ngada Regency. This 

research method is an observational analytic with cross-sectional design. The research subjects 
were 55 people who consumed alcohol in Golewa and Bajawa Districts, who had met the 

inclusion criteria. Alcohol consumption was measured by the AUDIT (The Alcohol Use 

Disorders Identification Test) questionnaire, while the parameter for liver disorders was the 

level of Gamma Glutamyl Transferase (GGT). The prevalence of liver dysfunction based on 
GGT examination was 15%. Meanwhile, the relationship between alcohol consumption and 

impaired liver function was tested with the Spearman correlation with α 0.05, the correlation 

value was p = 0.413, which means it has a moderate or significant, not too strong relationship. It 
is recommended that the people of Ngada Regency reduce alcohol consumption so that it can 

reduce the risk of impaired liver function. 
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1. INTRODUCTION 

Liquor is a drink containing alcohol which is a psychoactive substance that is 

addictive. Alcohol abuse has been associated with health hazards including the risk of 

various mental health illnesses, accidents and social dysfunction. Chronic alcohol 

consumption can cause multisystemic diseases and pathophysiological changes in most 

organs, for instance, liver cirrhosis, breast cancer in women, colon cancer, kidney 

disease, pancreatic disease, diabetes, immune system deficiency, osteoporosis, 

indigestion, hypertension, heart disease, arthritis and central nervous system disorders 

(Purbayanti & Nafarin, 2019). 

Through the Basic Health Research 2018, the proportion of alcoholic drink 

consumption behavior in the last 1 month of the population aged> 1 0 years, the 

province of East Nusa Tenggara has 28.8% male, 2.86% female characteristics, with the 

highest age group 20-24 years 25.08% with a high school graduation level of 21.09% 

and rural residences as much as 15.76% (Kemenkes, R. I., 2018). In the personal study 

at the level of education, the prevalence of drinking alcohol is high in those who have 

graduated from junior high school and graduated from high school. Moreover, the 

prevalence of alcohol drinkers in rural areas is higher than urban matters (Pribadi, 

2017). The prevalence of alcohol consumption in East Nusa Tenggara Province in 2018 

increased to 15.6% from previous studies, while the most alcoholic drinks consumed by 

the community are traditional drinks, 49% (Kemenkes, R. I., 2018). The high level of 

alcohol abuse in East Nusa Tenggara Province can affect the health, social and 

economic sectors of the local community and hamper community development 

(Madureira-Lima, 2018). The high prevalence in Ngada Regency is inseparable from 

traditional factors and socio-cultural norms which strongly influence the habit of 

consuming alcohol and the cold temperatures in this area further strengthen this habit. 

The tradition of drinking alcohol at every party (custom) and before conducting mutual 

cooperation activities is still maintained. There are various types of diseases caused by 

alcohol consumption, one of which is impaired liver function such as alcoholic liver 

disease (Triyono, et. Al., 2014; Fuster, & Samet., 2018).  

Alcoholic liver disease (PHA) is a dysfunction of the liver that results from 

prolonged consumption of a certain amount of alcohol. Alcoholic liver disease is 

divided into fatty liver, alcoholic hepatitis and cirrhosis. Fatty liver is common in> 90% 

of recurrent and heavy alcohol drinkers. Of those heavy alcohol drinkers, about 10-30% 

will develop alcoholic hepatitis, and will continue to develop cirrhosis if there is no 

intervention. The prognosis of severe PHA is poor, where the mortality rate of cirrhosis 

patients in 4 years is almost 60% (Longo, et. al., 2012; Kourkoumpetis, 2019). 

Gamma-Glutamyl Transferase (GGT) is an enzyme that is located on the outer 

surface of the membranes of various cells. Mammalian GGT is a glycoprotein dimer 

with a molecular weight of 68 kDa consisting of 2 subunits: a large subunit 46 kDa and 

a small subunit 22 kDa. However, depending on the degree of glycosylation, molecular 

weights have been reported to vary between 38 to 72 kDa for large GGT subunits and 

20 to 66 kDa for small GGT subunits. The large subunit has an intracellular N-terminal 

sequence, a trans membrane hydrophobic domain and an extracellular domain and is 

responsible for the anchoring of GGT on the surface of the cellular membrane while the 

small subunit hosts the active center of the enzyme (Castelano & Merlino, 2012). GGT 

is a biomarker that is mostly secreted by the liver and is found in human epithelial cells. 

GGT plays an important role in the metabolism of glutathione, an important component 

of the anti-oxidative process (Whitfield, 2001). 
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Based on this study, it is necessary to conduct research to examine the relationship 

between alcohol consumption and liver dysfunction in communities in Bajawa and 

Golewa districts, Ngada Regency in 2018. The novelty of this study examines the large 

amount of alcohol consumed by users and the results of liver dysfunction tests, which is 

Gamma Glutamil Trasferase (GGT). 

 

2. RESEARCH METHOD 

The type of research used in this study was an observational analytic study with a 

cross-sectional design with the independent variable being the daily consumption of 

local community alcohol obtained by the AUDIT questionnaire and the dependent 

variable was impaired liver function determined by GGT levels taken from venous 

blood samples. This research has received research approval from the National Unity 

Agency, Politics and Community Protection, Ngada District Government No.071/ 

BKPL/712/IX/2018. The research subjects were 55 people who consumed alcohol in 

Golewa and Bajawa Districts, Ngada Regency, taken in 2019 with a purposive sample 

technique. The sample consisted of 20 research subjects from Golewa District, and 35 

research subjects from Bajawa District, East Nusa Tenggara Province with the inclusion 

criteria of men and women, physically fit, aged 20-60 years and consumed alcohol in 

the last 2 years, not in a state of illness, there is no history of liver disease, heart disease, 

muscle disorders, hepatitis, and kidneys, is not in the period of treatment and is willing 

to be a research subject. Blood tests to test for liver dysfunction were employed at the 

ASA laboratory in Kupang. The data were analyzed using univariate and bivariate 

analysis and to determine the relationship between alcohol consumption and impaired 

liver function, the Spearman Correlation test was administered. 

The alcohol use disorder identification test (AUDIT) is a screening tool with 10 

question types developed by WHO with the aim of assessing alcohol consumption, 

drinking behavior and alcohol-related problems (Babor, et. al., 2001). AUDIT (The 

Alcohol Use Disorders Identification Test) has been validated across gender and various 

racial/ethnic groups in the world so that it can be used as a parameter of alcohol 

consumption (Higgins-Biddle & Babor, 2018). 

GGT is widely found in the liver and a little in the tissue. The liver has one 

function, which is detoxifying toxic substances, alcohol (ethanol) is a toxic substance 

for the body. Alcohol that enters the body can cause oxidative stress which causes cell 

damage, in the liver there is glutathione which functions as an antioxidant that protects 

cells from oxidative stress. If you consume excess alcohol, the liver will produce more 

glutathione to protect cells against oxidative stress and GGT maintains intracellular 

glutathione levels. Thus, when there is liver damage due to oxidative stress, GGT will 

appear and increase in levels. Increased GGT indicates alcohol-related liver damage 

(Sandi, et. al., 2020); (Gumay, & Mustofa, 2020). 

Grading/scoring for each type of question with a value range of 0-4. A total score 

of 8 or more is recommended as an indicator of alcohol dependence. AUDIT 

assessments were grouped into 4 zones based on the range of values from the AUDIT 

questionnaire given. 

Table 1. Zone of risk level based on AUDIT value. 

Zone Score Range Risk 

I 0-7 Low 

II 8-15 Moderate 

III 16-19 High 
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IV 20-40 Very High 

 

3. RESULTS AND DISCUSSION 

Table 2.  Distribution of frequency characteristics of research subjects based on gender. 

Characteristics Gender 

   Male Female 

Age   

 20-30 10 1 

 31-40 9 7 

 41-50 12 5 

 51-60 6 5 

Education   

 Primary 18 9 

 Junior High 5 2 

 Senior High 5 3 

 DIII-Bachelor 9 4 

Occupation   

 Official 11 6 

 Farmer 21 10 

 Private 5 2 

As many as 67% of the subjects of this study were men with a level of primary 

school education as much as 49% and 58% of the research subjects were farmers. The 

sensitivity of this AUDIT test has a great sensitivity for various ages and has been 

studied (Gomez, 2006; Sandi, et. al., 2020). 

Table 3. Frequency distribution of research subjects based on the AUDIT classification 

zone. 

               Zone  Frequency Percentage 

                   I 18 32.7% 

                  II 30 54.5% 

                 III 7 12.7% 

Total 55 100.0% 

The distribution of the AUDIT determination results in table 3 shows that 54.5% 

is zone II, which means that half of the sample has a tendency to consume alcohol. 

Table 4. Cross-tabulation data between the Audit classification zones and the frequency 

of GGT levels in the study subjects. 

AUDIT Classification Zone GGT Level 

        Normal Above normal 

I 16        2 

II 28        2 

III   3        4 

Total 47        8 

Tabulation between samples in the AUDIT classification zone with GGT levels in 

table 4 shows that 485% of the samples have normal GGT levels. 

Table 5. The value of the Spearman correlation calculation 

      Alcohol 

Consumption 

GGT 

Level       

Spearman'rho Alcohol Correlation 1.000 .413** 
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Consumption Coefficient 

 Sig.(2-tailed) - .009 

 N 55 55 

GGT Level Correlation 

Coefficient 

.413** 1.000 

 Sig.(2-tailed) .009 - 

  N 55 55 

** Correlation is significant at the 0.05 level (2-tailed)   

Table 5 shows that the Spearman correlation value is 0.413 from 55 samples 

measured by comparing the alcohol consumption taken from AUDIT with the serum 

GGT level. 

The Ngada and Golewa people have a very strong habit of consuming alcohol, 

this is due to the cold temperature and customary customs for parties that allow drinking 

alcohol. It can be seen in Table 3 that almost more than half of the sample population is 

in the AUDIT zone II and zone III categories. High alcohol consumption will result in a 

high AUDIT value and greatly affect health, cognitive development and dementia. 

(Gutwinski, et. Al., 2018; Costanzo, 2019). 

Chronic alcohol consumption leads to increased Gamma-Glutamyl Transferase 

(GGT) activity in serum which is associated with increased GGT activity in the liver. 

These findings suggest that the increased GGT activity commonly found in alcoholic 

liver disease can be considered a major cause of liver enzyme induction rather than liver 

cell injury, because hepatic GGT activity is increased but not reduced. In addition, at the 

fatty liver stage, the fetal GGT form in serum is much higher in activity than the adult 

form, whereas an inverse constellation can be found in patients with alcoholic liver 

cirrhosis. Thus, this study suggests that the determination of GGT levels in the serum of 

alcoholics may be useful in establishing a specific stage of alcoholic liver disease with a 

simple serum enzyme test (Kourkoumpetis, & Sood, 2019; Gumay, & Mustofa, 2020) 

Serum Gamma-Glutamyl Transferase (GGT) has been widely used as an index of 

liver dysfunction and a marker of alcohol intake. Recent years have seen improvements 

in this area and advances in understanding the physiological role of fighting oxidative 

stress by breaking down extracellular glutathione and making amino acid components 

available to cells. Conditions that increase serum GGT, such as obstructive liver 

disease, high alcohol consumption, and use of enzyme-stimulating drugs, lead to 

increased free radical production and the threat of glutathione depletion. However, the 

product of the GGT reaction itself can cause an increase in the production of free 

radicals, especially in the presence of iron. The association between serum GGT and 

risk of coronary heart disease, type 2 diabetes, and stroke has a significant effect. People 

with high serum GGT have a higher mortality, partly because of the association between 

GGT and other risk factors and partly because GGT is an independent risk predictor 

(Whitfield, 2001; Haurissa, 2014; Gumay & Mustofa, 2020). 

The data on the results of the self-assessment version of the audit score in table 3 

shows that 54.5% of study subjects who have a habit of drinking alcohol are in zone II 

that need educational/counseling interventions to simple suggestions to individuals for 

their behavior or drinking habits, which means intensive time is needed for the habit of 

drinking alcohol turned out to be less (Babor, et. al., 2001; Kuitunen-Paul & Roerecke, 

2018). 

Normal GGT levels in men ranged between 11-61 µ/L while in women 9-39 µ/L. 

There are 15% of study subjects with GGT levels above normal who have different 
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AUDIT classification zones. It can be seen in table 4 zone III which is a zone with a 

level of dependence that requires counseling, individual advice to counseling, there are 

7% who have GGT levels above normal, which means that even though they have a 

habit of consuming high alcohol, only very few exceed GGT levels in blood which 

means the liver function of alcohol drinkers in the area can be said to be good. GGT is 

an enzyme found primarily in the liver and kidneys, while low amounts are found in the 

spleen, prostate gland and heart muscle. Gamma-GT is a sensitive test to detect various 

types of liver parenchymal disease. The high GGT indicates the amount of alcohol that 

has entered the body during the last 1-2 weeks. High GGT is also an indicator of 

alcoholic liver disease (Whitfield, 2001). However, serum GGT activity was first 

recognized as a sensitive marker of liver dysfunction and alcohol abuse, albeit with a 

low specificity. GGT levels increase in a variety of physiological and pathological 

conditions including hepatobiliary disorders such as steatosis and viral hepatitis 

(Whitfield, et. al, 2001; Yang, et. al. 2019). 

Table 5 shows the results of the Spearman correlation test with a value of α 0.05, 

the spearman correlation value ρ = 0.413, which indicates that there is a moderate 

correlation between GGT levels and alcohol consumption habits measured using the 

AUDIT questionnaire. The correlation number shows that the positive correlation is 

one-way with a significant strength of 0.009. Although the AUDIT relationship has a 

moderate correlation, the combination of AUDIT and GGT has a significant effect on 

screening for liver disease caused by alcohol abuse (Choe, et. al, 2019). The relationship 

between alcohol consumption and GGT has also been investigated by Luchetti M. et. al, 

by approaching personality traits and aspects related to self-reported alcohol, suggesting 

that personality slightly affects blood GGT levels (Luchetti, et. al., 2018). In contrast to 

the research of Kim et al, that the value of GGT is influenced by behavior (Kim, et. al, 

2018). 

 

4. CONCLUSION 

There was a moderate or not too strong significant correlation between impaired 

liver and alcohol consumption. It is recommended that the people of Ngada Regency 

reduce alcohol consumption so that it can reduce the risk of impaired liver function. 
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