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1. Abstract 

Non-alcoholic fatty liver disease (NAFLD) is the most common 

chronic liver disease, affecting a quarter of the global population 

and is considered a serious public health issue. Approximately 

90% of those with NAFLD also suffer from metabolic syndrome, 

including obesity, type 2 diabetes, and dyslipidemia. NAFLD is 

a multisystem disease, often associated with kidney disease, car- 

diovascular diseases, and diabetes. It can progress from simple 

steatosis to more severe forms like non-alcoholic steatohepatitis 

(NASH), whichcanlead to cirrhosis or hepatocellular carcinoma. 

The research showed that education on proper nutrition did not 

significantly improve laboratory findings in patients with NAFLD, 

considering the absence of statistically significant differences in li- 

ver enzyme values between the first and control visit. Although the 

measures taken were aimed at promoting healthy eating patterns, 

the results indicate difficulties in adopting the recommended 

changes. A new term used in the literature is MASLD – Metabolic 

dysfunction-associated steatotic liver disease. 

2. Introduction 

Non-alcoholic fatty liver disease (NAFLD) is the most common 

chronic liver disease and affects a quarter of the world’s popu- 

lation; it became a global public health problem. It is believed 

that NAFLD could become the most common indication for li- 

ver transplantation by 2030 [1,2]. About 90% of NAFLD patients 

also suffer from at least one component of the metabolic syn- 

drome (MetS). The metabolic syndrome itself includes: obesity, 

diabetes mellitus type 2, dyslipidemia, and arterial hypertension 

[3]. NAFLD is not a disease that only affects the liver, but also 

affects non-hepatic diseases, for this reason it is now considered a 

multi-system disease and is most often associated with with kid- 

ney diseases, cardiovascular diseases and diabetes mellitus type 2. 

NAFLD is divided into non-alcoholic fatty liver disease, simple 

steatosis (NAFLD) as a milder form of the disease and non-alco- 

holic fatty liver disease steatohepatitis (NASH) is a more severe 

form of the disease [4]. Although NAFLD was thought to be a 

harmless disease characterized by benign changes in the liver pa- 

renchyma with a very low risk of liver failure and fibrosis, recent 

studies show that these patients have a higher risk of disease pro- 

gression to the development of cirrhosis and hepatocellular car- 

cinoma (HCC) [5, 6]. NASH occurs due to increased fat accumu- 

lation and when lipids damage hepatocytes, the so-called lipotoxi- 

city. Patients with NASH are often middle-aged and obese, with 

concomitant diabetes or hyperlipidemia, but NASH also occurs in 

younger, otherwise healthy individuals and even in children. Also, 

NASH can result in liver cancer and cirrhosis, while HCC is more 

often diagnosed at an older age already in an advanced stage [7,3]. 

2.1. Epidemiology 

The current prevalence of NAFLD is 30% of the world’s popula- 
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tion [8]. According to data from the World Health Organization, 

around 1 billion people worldwide are currently obese. NAFLD 

affects as many as 55-95% of obese people, while 15-55% have 

NASH. About 330 million people in the world today suffer from 

diabetes mellitus type 2, and 60-80% of them suffer from NAFLD, 

while 20-75% have NASH. Considering the rate of increase in the 

incidence of some of the diseases of the metabolic syndrome of 

the liver in the next 10 years, NAFLD and NASH will become the 

main end-stage diseases of hepatology, while that place is current- 

ly held by alcoholic liver disease and hepatitis C [3]. People with 

excess body weight have 7 times greater chance of developing 

NAFLD [9]. As many as 7% of people of normal body weight get 

NAFLD, and it occurs more often in women, younger people, and 

people with insulin resistance and hypercholesterolemia [10]. Re- 

gardless of the increase in the prevalence of the disease itself, dia- 

gnosis and treatment are not at a sufficient level in medical practice 

[6]. The prevalence of NAFLD and NASH is higher in men in the 

reproductive period compared to women. The highest prevalence 

in men is between 41-50 years, and in women >60 years [11]. 

2.2. Pathogenesis 

The liver has a unique role in lipid metabolism because it is the 

site of lipid intake, synthesis, oxidation and distribution of lipids 

in the surrounding tissues [12]. The theory of «two hits» is the 

most accepted when understanding the histopathology of NAFLD. 

The «first hit» refers to the accumulation of fat, especially fatty 

acids and triglycerides, as a result of insulin resistance. The «se- 

cond blow» is characterized by B oxidation of fatty acids with the 

articulation of anti-inflammatory cytokines, which consequently 

leads to inflammation, apoptosis or necrosis of hepatocytes [6]. 

Due to increased energy intake and reduced consumption, all ex- 

cess energy is stored in the form of lipids. Excess lipids in such 

an unbalanced state accumulate in other parts of the body. Insulin 

plays a major role in the treatment of NAFLD because it has an 

antilipolytic effect, is a very important mediator in the storage of 

triglycerides in adipose tissue, and promotes the esterification and 

storage of fatty acids [12]. Fatty acid is stored in the form of lipid 

droplets. It works on the principle of a «battery» in which excess 

energy is stored, which is then released as needed. When insulin 

resistance occurs, the antilipolytic effect of insulin is lower and 

white adipose tissue is broken down. The breakdown of adipose 

tissue leads to a large release of fatty acids, which are then stored 

in the liver as triglycerides. In this way, they create ectopic lipid 

deposits and cause NAFLD [2]. Western lifestyle, reduced physi- 

cal activity and diet enriched with calories are considered the most 

important factors for the development of NAFLD. The accumula- 

tion of fat in the liver and the development of NAFLD include the 

entry of fatty acids into the liver, synthesis of lipids, oxidation and 

export of triglycerides in the form of very low density lipoproteins 

[13, 14]. Most patients suffering from NAFLD do not show any 

symptoms of the disease. The disease is most often discovered ac- 

cidentally during an abdominal ultrasound, where hepatomegaly 

and steatosis are detected [15]. A certain part of patients com- 

plains of fatigue and discomfort in the upper right quadrant and 

weakness. Diagnoses such as NASH or NAFLD are often detec- 

ted in laboratory findings due to deviations in the findings of liver 

enzyme aminotransferases, ALT-alanine aminotransferases with 

an expected increase of 1.5-5 times above the reference values, 

and an increase in GGT-gamma-glutamyl transferases. Although 

NAFLD can be suspected by the laboratory finding of abnormal 

reference values of ALT and GGT, there are exceptions in which 

aminotransferase values are normal and NAFLD and NASH are 

present [10]. Reference values ALT (12-48), AST (11-38), GGT 

(11-55) (General Hospital Zadar). From 48 to 100% of patients 

with NASH do not have any symptoms and are discovered during 

medical tests for other diseases. Critical factors for the develop- 

ment of NAFLD and NASH are: obesity, diabetes mellitus TYPE 

II, insulin resistance, age > 50 years. When taking anamnestic 

data, it is very important to rule out the consumption of alcohol, 

drugs, medications (which can lead to toxic liver damage), sudden 

weight loss, and the presence of viral hepatitis [15]. Symptoms 

are usually associated with metabolic syndrome disorders: obe- 

sity, hypertension, diabetes mellitus TYPE II and dyslipidemia and 

complications of the disease itself such as fibrosis, liver cirrhosis, 

HCC and hyperlipidemia [2]. Initially, a healthy liver develops 

NAFLD with hepatocellular steatosis as the main feature. If left 

untreated, NAFLD can progress to a more serious form known 

as nonalcoholic steatohepatitis (NASH), which involves inflam- 

mation and fibrosis in addition to hepatocellular steatosis. As the 

disease progresses, NASH can lead to cirrhosis and then to hepa- 

tocellular carcinoma (HCC) (Figure 1). 

2.3. Biochemical Tests 

LDL is increased and HDL is decreased, there is also an increased 

level of glucose in the blood as well as glycosylated hemoglobin 

(HbA1c) [16]. The European Society for Liver Diseases (EASL) 

has determined the limits of alcohol consumption per day, which is 

20 g per day for women and 30 g for men, and thus determined the 

limits for determining liver disease caused by alcohol [10]. 
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Table 1: Value - ALT – all subjects. 
 

t-Test: Paired Two Sample for Means   

 ALT - first visit ALT - control 

Mean 42,575 48 

Variance 774,5070513 823,0769231 

Observations 40 40 

Pearson Correlation 0,726143179  

Hypothesized Mean Difference 0  

df 39  

t Stat -1,639344093  

P(T<=t) one-tail 0,054592378  

t Critical one-tail 1,684875122  

P(T<=t) two-tail 0,109184756  

t Critical two-tail 2,02269092  

Difference between first visit and control: t-statistic: -1.639, p-value (two-tail): 0.109. That is, there is no statistically significant difference between the 

ALT values at the first visit and the control (Table 1). 

Table 2: Value - ALT - difference according to gender. 
 

ftestfor variance 0,938196  

t-Test: Two-Sample Assuming Equal Variances   

   

gender Male Female 

Mean 8,740741 -1,46154 

Variance 424,4302 427,9359 

Observations 27 13 

Pooled Variance 425,5373  

Hypothesized Mean Difference 0  

df 38  

t Stat 1,465048  

P(T<=t) one-tail 0,075567  

t Critical one-tail 1,685954  

P(T<=t) two-tail 0,151133  

t Critical two-tail 2,024394  

Gender difference: t-statistic: 1.465, p-value (two-tail): 0.151. That is, there is no significant difference in ALT changes between men and women(Table 

2). 

Table 3: Value- ALT - according to age. 
 

ftestfor variance 0,651569478  

t-Test: Two-Sample Assuming Equal Variances  

   

age < 55 > 55 

Mean 8,941176471 2,826087 

Variance 383,6838235 480,8775 

Observations 17 23 

Pooled Variance 439,9538296  

Hypothesized Mean Difference 0  

df 38  

t Stat 0,911502052  

P(T<=t) one-tail 0,183888641  

t Critical one-tail 1,68595446  

P(T<=t) two-tail 0,367777283  

t Critical two-tail 2,024394164  

Difference according to age: t-statistic: 0.911, p-value (two-tail): 0.368. That is, there is no significant difference in ALT changes between people youn- 

ger and older than 55 years (Table 3). 
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Table 4: Value - AST- all subjects. 
 

t-Test: Paired Two Sample for Means   

   

 AST-first visit AST-control 

Mean 38,7 36,225 

Variance 775,9589744 460,1275641 

Observations 40 40 

Pearson Correlation 0,40074057  

Hypothesized Mean Difference 0  

df 39  

t Stat 0,568860741  

P(T<=t) one-tail 0,28635613  

t Critical one-tail 1,684875122  

P(T<=t) two-tail 0,57271226  

t Critical two-tail 2,02269092  

Difference between first visit and control: t-statistic: 0.568, p-value (two-tail): 0.572. There is no statistically significant difference between the AST 

values at the first visit and control(Table 4). 

Table 5: Values according to gender. 
 

ftestfor variance 0,223477595  

t-Test: Two-Sample Assuming Equal Variances   

gender Male Female 

Mean -2,111111111 -3,23077 

Variance 918,5641026 469,6923 

Observations 27 13 

Pooled Variance 776,8151147  

Hypothesized Mean Difference 0  

df 38  

t Stat 0,119000877  

P(T<=t) one-tail 0,452950773  

t Critical one-tail 1,68595446  

P(T<=t) two-tail 0,905901545  

t Critical two-tail 2,024394164  

Gender difference: t-statistic: 0.119, p-value (two-tail): 0.905. There is no significant difference in AST changes between men and women (Table 5). 

Table 6: Differences AST according to age. 
 

ftestfor variance 0,062518361  

t-Test: Two-Sample Assuming Equal Variances   

age < 55 >55 

Mean -0,722222222 -3,90909 

Variance 426,6830065 1055,991 

Observations 18 22 

Pooled Variance 774,4586656  

Hypothesized Mean Difference 0  

df 38  

t Stat 0,360315251  

P(T<=t) one-tail 0,360303259  

t Critical one-tail 1,68595446  

P(T<=t) two-tail 0,720606518  

t Critical two-tail 2,024394164  

Difference according to age: t-statistic: 0.360, p-value (two-tail): 0.720. There is no significant difference in AST changes between people younger than 

and older than 55 years(Table 6). 
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Table 7: GGT values- all subjects. 
 

t-Test: Paired Two Sample for Means   

 GGT - first visit GGT - control 

Mean 108,9655172 116,3793103 

Variance 20018,24877 19007,3867 

Observations 29 29 

Pearson Correlation 0,97312  

Hypothesized Mean Difference 0  

df 28  

t Stat -1,225259488  

P(T<=t) one-tail 0,115342379  

t Critical one-tail 1,701130934  

P(T<=t) two-tail 0,230684757  

t Critical two-tail 2,048407142  

Difference between first visit and control: t-statistic: -1.225, p-value (two-tail): 0.231. There is no statistically significant difference between the GGT 

values at the first visit and the control (Table 7). 

Table 8: GGT values according to gender. 
 

ftestfor variance 0,02403  

t-Test: Two-Sample Assuming Unequal Variances 

gender Male Female 

Mean 8,578947 5,2 

Variance 603,5906 2087,733 

Observations 19 10 

Hypothesized Mean Difference 0  

df 12  

t Stat 0,217865  

P(T<=t) one-tail 0,415598  

t Critical one-tail 1,782288  

P(T<=t) two-tail 0,831195  

t Critical two-tail 2,178813  

Gender difference: t-statistic: 0.218, p-value (two-tail): 0.831. There is no significant difference in GGT changes between men and women(Table 8). 

Table 9: GGT values according to age. 
 

ftestfor variance 0,820132  

t-Test: Two-Sample Assuming Equal Variances 

gender < 55 >55 

Mean -0,75 13,17647 

Variance 959,4773 1113,154 

Observations 12 17 

Pooled Variance 1050,545  

Hypothesized Mean Difference 0  

df 27  

t Stat -1,13959  

P(T<=t) one-tail 0,132233  

t Critical one-tail 1,703288  

P(T<=t) two-tail 0,264465  

t Critical two-tail 2,051831  

Difference according to age: t-statistic: -1.139, p-value (two-tail): 0.264. There is no significant difference in GGT changes between people younger 

than and older than 55 years (Table 9). 
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Figure 1: Different stages of non-alcoholic fatty liver disease. 

Source: https://www.ncbi.nlm.nih.gov/pmc/articles/PMC9779435/pdf/ijms-23-15489.pdf Retrieved: 15.05.2024. 
 

2.4. Diagnostics 

Diagnostic methods are divided into invasive and non-invasive 

[17]. Liver biopsy (invasive method) is considered the most im- 

portant examination in the diagnosis of NAFLD and is performed 

in two ways; endoscopic ultrasound and percutaneous approach 

[17]. In endoscopic ultrasound, an endoscope is introduced into 

the digestive tract through the patient’s mouth. Using ultrasound, 

the doctor can precisely locate the liver and guide the biopsy nee- 

dle through the wall of the stomach or duodenum into the liver. 

This method is especially useful for patients in whom percu- 

taneous biopsy is not suitable or carries a higher risk, and allows 

taking samples from hard-to-reach parts of the liver [18]. Percu- 

taneous access is performed with the help of a needle that takes a 

sample of liver tissue for analysis under a microscope. It serves to 

determine the degree of steatosis and the stage of fibrosis. The test 

itself has a very low risk of complications, and is the most reliable 

when determining the level of activity of inflammation in the li- 

ver [17, 3]. Non-invasive methods are divided into physical and 

biochemical. Non-invasive physical methods include: ultrasound 

(US), computed tomography (CT), magnetic resonance (MR) and 

magnetic resonance proton spectroscopy [20]. Abdominal ultra- 

sound (US) is the first and most accessible method of imaging the 

liver. In cases where the percentage of steatosis is less than 20%, 

the sensitivity of the method is low. It’s difficult presentation in 

obese persons. Any negative finding does not exclude the possi- 

bility of the presence of mild steatosis. The use of magnetic reso- 

nance (MR) and computerized tomography is limited by the high 

cost, while with CT, people are exposed to radiation. The best me- 

thod for diagnosing fatty liver is magnetic resonance proton spec- 

troscopy [10]. Laboratory blood tests can often reveal elevated 

values of alanine aminotransferase (ALT), and the ratio between 

ALT and AST (aspartate aminotransferase) is less than 1. Gam- 

ma-glutamyl transferase (GGT) is also elevated, while the increase 

in ALT ranges from 1.5- 4 times over reference values. In cases of 

liver cirrhosis, there is an increase in serum albumin, prothrombin 

time and bilirubin. Moderate elevation of ferritin occurs in 20-50% 

of all patients. The values of HDL(High-density lipoprotein) and 

LDL( Low-density lipoprotein) also vary depending on the di- 

sease itself, so if the level of HDL cholesterol is lowered while 

the level of LDL cholesterol is raised [21]. Fibro Scan is a device 

that applies vibration-controlled transient elastography (VCTE) to 

measure the elasticity of the liver, thus enabling the assessment of 

the degree of fibrosis. This technology is often used as a non-inva- 

sive alternative to liver biopsy to evaluate fibrosis and cirrhosis in 

patients with NAFLD [22]. 

2.5. Treatment 

NAFLD requires a variety of treatment approaches, including li- 

festyle changes, medications, surgery, and comorbidity manage- 

ment [23]. Lifestyle changes are key, including weight loss and 

physical activity, while medications and surgery are used for pa- 

tients who they do not achieve adequate results by changing their 

lifestyle [24]. For patients diagnosed with non-alcoholic stea- 

tohepatitis (NASH), it is recommended to reduce body weight 

by 7-10%. Body weight reduction is achieved through diet and 

physical activity [23]. Studies have shown that increased physi- 

cal activity can reduce liver fat and reduce blood levels of ALT 

(alanine aminotransferase), an indicator of liver health. Most pa- 

tients with NAFLD are inactive, and regular physical activity can 

significantly reduce hepatic steatosis [23]. Regular physical ac- 

tivity improves the metabolic profile and reduces cardiovascular 

risks, reduces visceral fat and total body weight, risks in patients 

with NAFLD [25, 26]. It also improves insulin sensitivity, reduces 

inflammation and helps mobilize and oxidize fat, which reduces 

hepatic steatosis [26]. Pharmacological treatment of NAFLD in- 

cludes various drugs aimed at reducing inflammation, oxidative 

stress, insulin resistance and fibrosis. Pharmacological therapy is 

recommended for patients who do not achieve satisfactory results 

with lifestyle changes, have biopsy-proven non-alcoholic steatohe- 

patitis (NASH) with liver fibrosis (stage ≥ 2) or have risk factors 

for the development/progression of fibrosis (age over 50 years, 

diabetes, metabolic syndrome, elevated ALT level, histologically 

http://www.ncbi.nlm.nih.gov/pmc/articles/PMC9779435/pdf/ijms-23-15489.pdf
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pronounced strong inflammatory component) [23]. Bariatric sur- 

gery is advised for patients with obesity and NAFLD who fail to 

achieve the desired results with lifestyle changes. This procedure 

reduces the risk of cardiovascular diseases and improves histolo- 

gical changes in the liver [24]. Liver transplantation is an option 

for patients with cirrhosis caused by NASH. Transplantation out- 

comes in these patients are comparable to outcomes in other indi- 

cations, although there is a greater risk of complications due to the 

presence of comorbidity [24]. Several types of diet have shown 

significant benefits [28]. The dietary regimen for liver diseases is 

not the same for all patients, as it differs in the amount of protein 

and caloric value. However, there are general guidelines that apply 

to all liver diseases except portal encephalopathy [30]. According 

to hospital nutrition standards, most calories should come from 

carbohydrates (60-65%), which are found in grains, fruits, vege- 

tables and honey. Proteins should make up 12-15% of the daily 

energy intake, i.e. 1.0-1.2 g/kg body weight, and the recommended 

sources of protein are lean meat, lean cheese, skimmed milk, eggs 

and fish [30]. The amount of fat should be reduced to 40-60 grams 

per day, with an emphasis on vegetable fats such as olive oil. Ve- 

getables and fruits can be eaten raw or cooked, while salads are 

prepared with a few drops of olive oil and lemon juice [30]. Sal- 

ting of food should be moderate, and in case of edema or fluid 

accumulation in the abdominal cavity (ascites), a salt-free diet is 

recommended. It is recommended to avoid smoking because of its 

harmful effects, also, the consumption of alcohol is strictly prohi- 

bited. [30] Excessive consumption of food and drinks forces the 

liver to work «overtime», making the fatty liver less efficient in 

detoxifying harmful substances [31]. Malnutrition occurs in most 

patients with liver diseases, often caused by less food intake due 

to symptoms such as vomiting and nausea. Dietary therapy should 

provide enough macro nutrients and micro nutrients to avoid mal- 

nutrition [30].The Mediterranean diet (MD) consists of a high in- 

take of vegetables, fruits, whole grains, nuts, legumes, olive oil 

and fish. It leads to reduced liver fat, improved metabolic health, 

anti-inflammatory effects, and better insulin sensitivity [32]. MD 

is recommended as an effective dietary pattern for people with 

NAFLD. Although there is substantial evidence to support the use 

of MD, further research is needed to confirm its long-term efficacy 

in the prevention and treatment of NAFLD [32]. A high-protein 

diet may also be beneficial for people with NAFLD, especially 

those with type 2 diabetes. Studies have shown that high-protein 

diets can reduce intrahepatic lipid content (IHLC) and improve 

metabolic parameters [28]. A hypo-caloric diet, which is based on 

a caloric deficit regardless of the specific composition of the diet, 

has also shown significant benefits. Reducing caloric intake by 

500-1000 kcal per day can lead to a reduction in body weight, total 

body fat, visceral fat and IHLC, and a reduction in liver fat. [28, 

29]. Low-carbohydrate diets (LCDs) and very low-calorie diets 

(VLCDs) have been shown to be effective in reducing IHLC and 

improving metabolic parameters in patients with NAFLD. These 

diets are usually low in carbohydrates and high in fat. Intermittent 

caloric restriction, including methods such as alternate day fasting 

(ADF) and time-restricted feeding (TRF), has shown promising 

results in reducing IHLC and improving liver biomarkers. These 

methods make it possible to achieve a caloric deficit through pe- 

riodic periods of reduced calorie intake [28]. Restriction of fruc- 

tose intake, especially from sugar-sweetened beverages (SSB), has 

shown positive effects on reducing IHLC and improving metabolic 

parameters. Fructose and sugar increase the synthesis of fatty acids 

in the liver, while glucose has no such effect [28]. Education of 

patients with non-alcoholic fatty liver disease (NAFLD) is cru- 

cial for successful treatment and management. The first step in this 

process is to inform the patient in detail about the disease itself, its 

development and potential complications, with a special emphasis 

on the connection with obesity, type 2 diabetes and lipid metabolic 

disorders [33]. Patients should receive advice on a healthy diet and 

the importance of regular physical activity. Reducing the intake of 

saturated fat and sugar and increasing the intake of fruits, vege- 

tables and fiber can significantly help control the disease [34]. It is 

important to include the family and the social environment in the 

treatment process in order to provide additional support to patients 

[35] Psychological support is equally important because negative 

emotional states can negatively affect the outcome of treatment.It 

is crucial to motivate patients to actively participate in their own 

treatment and decision-making in order to achieve positive results 

[33]. 

3. Results 

Aim of the research: To investigate the influence of proper nutri- 

tion on the values of laboratory findings of people suffering from 

NAFLD. Hypothesis: Proper nutrition affects better values of labo- 

ratory findings in people suffering from NAFLD. 

3.1. Research Materials and Methods 

The research was conducted retrospectively in the period from 

March to May 2024. in Zadar General Hospital at the Department 

of Gastroenterology and Gastroenterology polyclinic. People who 

were patients of the Gastroenterology department and the Gas- 

troenterology polyclinic participated in the research. A retrograde 

search of electronic medical records was used. General informa- 

tion’s were taken; age, sex, and specific data on laboratory findings 

at the first visit and laboratory findings at the control visit after the 

application of proper nutrition. The final data were then compared. 

The research instruments included the medical records of patients 

who were treated in the Gastroenterology polyclinic at the Gas- 

troenterology department, and then the patients were examined 

during a follow-up period. Division of collected and processed 

data into general (age, gender) and specific (ALT, AST, GGT). 

3.2. Ethics Approval 

Conducting research for the purpose of writing a thesis entitled: 
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«Nutrition in NAFLD - non-alcoholic fatty liver disease with 

control of laboratory findings» was approved by the Ethics Com- 

mittee of Zadar General Hospital at the 11th session held on March 

29, 2024, under approval number: 01- 2658/24-3/24. 

3.3. Materials and Methods 

In a retrospective study, the electronic medical documentation in 

Zadar General Hospital was reviewed. The findings of the patients 

who were first processed and educated, and then examined du- 

ring the follow-up period, were analyzed. The following elements 

were analyzed in the findings: general data (age, sex), laboratory 

findings of ALT, AST, GGT at the first and control examination, 

in the period from 2018 to 2022. Fifty respondents participated 

in the research. Of these, 15 respondents were female, or 30% of 

all respondents, and 35 were male, or 70% of the total number of 

respondents. Analyzing the age groups of people under 30 years 

of age, there were 2 or 4% of the total number of respondents, 6 

(12%) of people in the 30-40 age range, 9 (18%) of 41-50 year 

olds. persons in the range of 51-60 years 12 (24%), persons in 

the range of 61-70 years 12 (24%), persons in the range of 71-80 

years 7 (14%) and person over 81 years 1 person (2%) from the 

total number of respondents. During the first visit, the ALT value 

of the subjects was measured in 47 of the total number of subjects 

(N=50), while it was measured in 43 subjects during the control 

visit. The largest number of subjects had ALT- values within the 

reference values, 33 of them during the first visit, or 70.2%, while 

at the control visit, 22 of them, or 51.1%. (Figure 2). During the 

first examination, the AST value was measured in 45 subjects out 

of the total number of subjects (N=50), while at the control exa- 

mination, the AST value was measured in 43 subjects. The largest 

number of respondents is within the reference values, 31 of them 

during the first examination, or 68.9%, while at the control exami- 

nation, the number of respondents within the reference values is 

28 respondents, or 65.1%. (Figure 3). During the first examination, 

the GGT value was measured in 40 subjects out of the total number 

of subjects (N=50), while it was measured in 41 subjects at the 

control examination. The largest number of respondents during the 

first examination had a GGT value within the reference values, 18 

of them, or 45%, also during the control examination, the largest 

number of respondents had a value within the reference values, 17 

of them, or 41.5%. (Figure 4). 

 

 
Figure 2: ALT-values. 

 

Figure 3: Value – AST. 
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4. Discussion 

Figure 4: GGT values. 
 

50 age range ), persons aged 51-60 12 (24%), persons aged 61- 

Retrospective research was made at the Department of Gastroen- 

terology, Zadar General Hospital. The aim of the research was to 

determine the impact of proper nutrition on the improvement of 

laboratory findings in patients with NAFLD. In the research, the 

values of the liver enzymes ALT, AST and GGT were monitored 

at the first visit and at the control after education on proper nutri- 

tion. A similar study conducted by Ammar Salehi-Sahlabadi and 

his team involves the collaboration of researchers from multiple 

institutions, including Isfahan University of Medical Sciences in 

Iran. It was published in 2021 in the journal BMC Gastroenterolo- 

gy, and the main goal of the research was to examine how different 

dietary patterns affect the risk of developing non-alcoholic fatty 

liver disease. The conclusion of this research emphasizes the im- 

portance of dietary patterns in the development of non-alcoholic 

fatty liver disease (NAFLD). Research has shown that the «Wes- 

tern eating pattern», which includes a high intake of processed 

foods, red meat and sugary drinks, significantly increases the risk 

of this disease. On the other hand, a «healthy eating pattern», rich 

in fruits, vegetables, fish and nuts, is associated with a lower risk 

of developing NAFLD. These findings suggest that changes in 

dietary habits may be key to the prevention of NAFLD, and in- 

terventions should promote healthier dietary choices [36]. In our 

research, 50 subjects participated. All subjects had the necessary 

data in the hospital IT system to conduct this research. The very 

sample of 50 subjects is a consequence of the Covid-19 global 

pandemic, which limited preventive and control visits and there- 

fore led to negligence on the part of patients, which consequent- 

ly led to a lack of data or incomplete data of patients as well as 

those diagnosed with NAFLD after the established diagnoses were 

not at the control visit. Regarding the gender distribution of res- 

pondents, 15 respondents are female, or 30% of all respondents, 

and 35 are male, or 70% of the total number of respondents. The 

age distribution indicates that there were 2 persons under the age 

of 30, i.e. 4% of the total number of respondents, there were 6 

(12%) persons in the 30-40 age range, 9 (18%) persons in the 41- 

70 12 (24%), persons aged 71-80 7 (14%) and a person over 81 

years old, 1 person (2%) from the total number of respondents. 

Comparing the values of liver enzymes AST, ALT, GGT at the 

first and follow-up visit, after education on proper nutrition, the 

following was observed. The largest number of subjects had ALT 

values within the reference values, 33 of them during the first visit, 

i.e. 70.2%, while at the control visit 22 of them, i.e. 51.1%, and it 

was observed that between the first visit and the control (p-value 

(two -tail): 0.572), that is, that there is no statistically significant 

difference between the AST value at the first visit and the control, 

taking into account all subjects as well as gender and age distri- 

bution. With the AST values, the largest number of subjects were 

within the reference values, 31 of them during the first visit, or 

68.9%, while at the control visit, the number of subjects within the 

reference values was 28 subjects, or 65.1%, statistically speaking 

it was observed that there is no statistically significant difference 

between the first visit and the control: t-statistic: 0.568, p-value 

(two-tail): 0.572. Also, there is no difference between men and 

women (t-statistic: 0.119, p-value (two-tail): 0.905), just as there 

is no difference regarding the age of the subjects in the first and 

second act of measurement (t-statistic: 0.360, p-value (two-tail): 

0.720). GGT values with respect to age, sex and overall also show 

no statistically significant difference between the first and second 

act of measurement (t-statistic: - 1.225, p-value (two-tail): 0.231). 

The above data show us that despite the implemented interven- 

tions in the form of education, there was no improvement in the 

parameters, and that there was no change between the first and 

second act of measurement. This kind of data shows us that the 

measures taken are not sufficient and/or are insufficient in encou- 

raging the individual to adopt healthy behavior that is encouraged 

during the educational process. Non-adoption of health-acceptable 

behavior is absent due to the patient’s lack of understanding of the 

entire situation, potential non-acceptance of the diagnosis, denial 

that this is happening to him/her, use of medical terminology that 

causes fear and discomfort in the individual, inability of the in- 
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dividual to financially secure the recommended diet, but also the 

very lifestyle that is accelerated, stressful and in which it is not 

possible to use healthy eating patterns. Nutrition education is an 

extremely demanding part, a part that requires the involvement 

of a multidisciplinary team (a gastroenterologist, a nutritionist, a 

nurse/technician, the patient’s family), each individual, in addition 

to the primary disease, most often suffers from other comorbidity 

in which there are also dietary restrictions, and care must also be 

taken obstacles due to other comorbidity, dietary restrictions due to 

food allergens, religious and other restrictions, The conducted re- 

search contributed to the potential direction to change the current 

educational models, but also the direction to the implementation 

of health promotion, screening among the general population with 

the aim of identifying the disease at an earlier stage in order to 

prevent the progression of the disease not only by pharmacolo- 

gical treatment, but also by changing the style and lifestyle. The 

disadvantage of the research is the small number of subjects and 

the short time between the two controls. A preventive program that 

would promote healthy forms of nutrition, as well as screening 

among the population with the aim of detecting diseases at an early 

stage. It is important to adapt educational programs to the indivi- 

dual, to include family members, to ensure that the patient copes 

with the disease by accepting the diagnosis, mastering and adop- 

ting dietary patterns. 

5. Conclusion 

The research showed that education on proper nutrition did not 

significantly improve laboratory findings in patients with NAFLD, 

considering the absence of statistically significant differences in li- 

ver enzyme values between the first and control visit. Although the 

measures taken were aimed at promoting healthy eating patterns, 

the results indicate difficulties in adopting the recommended 

changes. Potential reasons include misunderstanding of the dia- 

gnosis, emotional resistance, financial obstacles, and stressful life 

circumstances that make it difficult to stick to healthier eating ha- 

bits. Education on proper nutrition requires a multidisciplinary 

approach and adaptation to the individual needs of patients, with 

a greater focus on social, emotional and physical support. It is re- 

commended to carry out further research with a larger number of 

subjects and to develop preventive programs that would promote 

healthy forms of nutrition and early detection of NAFLD through 

screenings in the general population. 
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