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Abstract

Objective: Hepatic steatosis refers to the fatty degeneration of liver 
tissue, which is associated with an increased risk of cardiovascular 
morbidity and mortality. Patients diagnosed with hepatic steatosis 
have been shown to have greater epicardial adipose tissue thickness. 
An increase in epicardial fat thickness (EFT) correlates with 
heightened cardiovascular risks. The fatty liver index (FLI) serves as a 
non-invasive metric for evaluating hepatic steatosis. In our study, we 
sought to assess whether EFT could be predicted within a apperantly 
healthy young adult population utilising FLI. Furthermore, if such a 
prediction proves feasible, it aims to facilitate early diagnosis of at-
risk individuals and the implementation of preventive measures to 
decrease future cardiovascular morbidity and mortality by furnishing 
pertinent information to clinicians.

Method: We conducted an observational cross-sectional study 
involving 258 participants randomly selected from apparently 
healthy young adults aged 18 to 41. The cohort was divided into two 
groups based on EFT (<4 mm and ≥4 mm). We assessed participants’ 
EFT values using echocardiographic examination. We measured the 
FLI utilising variables such as body mass index, waist circumference, 
serum gamma-glutamyl transferase, and triglyceride level.

Results: A multiple linear regression model was constructed utilising 
both stepwise and enter methods, incorporating variables that 
demonstrated significant correlation with EFT as well as the gender 
variable, which has been associated with EFT in previous studies. 
The model significantly predicted EFT [R=0.492, R²=0.242, adjusted 
R²=0.233, F (3, 250) =26.662, p<0.001], accounting for 23.3% of the 
variance. The standard error of the estimate was 11.041, and the 
Durbin-Watson statistic was 2.096. Among the predictors, FLI, age, 

Öz

Amaç: Karaciğer steatozu, kardiyovasküler morbidite ve mortalite 
riskinin artmasıyla ilişkili olan karaciğer dokusunun yağlı 
dejenerasyonunu ifade eder. Karaciğer steatozu tanısı konulan 
hastalarda epikardiyal yağ dokusu kalınlığının daha fazla olduğu 
gösterilmiştir. Epikardiyal yağ kalınlığındaki (EFT) artış, artan 
kardiyovasküler risklerle ilişkilidir. Yağlı karaciğer indeksi (FLI), 
hepatik steatozu değerlendirmek için kullanılan non-invaziv bir 
ölçüt olarak hizmet eder. Çalışmamızda, FLI’yı kullanarak görünüşte 
sağlıklı genç yetişkin popülasyonunda EFT’nin öngörülebilir olup 
olmadığını değerlendirmeyi amaçladık. Ayrıca, böyle bir öngörünün 
mümkün olduğu kanıtlanırsa, klinisyenlere ilgili bilgileri sunarak risk 
altındaki bireylerin erken teşhisini ve gelecekteki kardiyovasküler 
morbidite ve mortaliteyi azaltmak için önleyici tedbirlerin 
uygulanmasını kolaylaştırmayı hedeflemektedir.

Yöntem: On sekiz ila 41 yaşları arasında görünüşte sağlıklı genç 
yetişkinlerden rastgele seçilen 258 katılımcıyı içeren gözlemsel bir 
kesitsel çalışma yürüttük. Kohort, EFT’ye göre (<4 mm ve ≥4 mm) iki 
gruba ayrıldı. Ekokardiyografik muayene kullanarak katılımcıların 
EFT değerlerini değerlendirdik. Vücut kitle indeksi, bel çevresi, 
serum gama-glutamil transferaz ve trigliserid düzeyi gibi değişkenleri 
kullanarak FLI’yı ölçtük.

Bulgular: Hem stepwise hem de enter yöntemleri kullanılarak, 
EFT ile anlamlı korelasyon gösteren değişkenlerin yanı sıra önceki 
çalışmalarda EFT ile ilişkilendirilen cinsiyet değişkenini de içeren bir 
çoklu doğrusal regresyon modeli oluşturuldu. Model, EFT’yi önemli 
ölçüde tahmin etti [R=0,492, R²=0,242, düzeltilmiş R²=0,233, F (3, 
250) =26,662, p<0,001] ve varyansın %23,3’ünü açıkladı. Tahminin 
standart hatası 11,041 ve Durbin-Watson istatistiği 2,096 idi. 
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Introduction
Hepatic steatosis is characterized by the accumulation 
of triglycerides in hepatocytes above normal levels. It is 
generally defined as fat accounting for at least 5% of liver 
weight (1). 

The fatty liver index (FLI) is a widely used, simple, and 
non-invasive score developed to assess the risk of hepatic 
steatosis. The FLI is calculated by an algorithm based on 
body mass index (BMI), waist circumference, triglyceride 
level, and gamma-glutamyl transferase values (2-4). 
High FLI is associated with cardiometabolic risk factors, 
including insulin resistance, abdominal and cardiac 
adiposity, hypertension, and hyperlipidemia, and is also 
independently associated with all-cause mortality and 
cardiovascular disease risk (5-8). 

Epicardial fat is a visceral adipose tissue surrounding the 
heart’s outer surface and lying between the myocardium 
and the pericardium. It is metabolically active and secretes 
proinflammatory substances that can directly affect the 
heart and blood vessels (9). The functional complexity of 
epicardial fat thickness (EFT) is unclear. However, it has 
been shown to affect cardiac morphology and function, 
preserving heart contractility and repolarization under 
physiological conditions (10). Increased EFT is associated 
with greater visceral adiposity and a higher risk of metabolic 
syndrome.

EFT can be easily measured using transthoracic 
echocardiography (11,12). EFT is also associated with 
the severity of liver steatosis and fibrosis (13). In various 
studies, EFT above 4 mm is considered thick in healthy 
individuals (14,15). 

Studies have indicated that as EFT increases, the risk of non-
alcoholic liver disease also rises, and there is a significant 
and independent association between FLI and EFT within 

the general population (16,17). There are no studies in the 
current literature focusing on  healthy pediatric or young 
adult populations. Our study is the first to examine this 
age group. According to our hypothesis, EFT will increase 
with increasing FLI in the apparently healthy young adult 
population. 

In our study, we aim to determine whether FLI, a non-
invasive technique, can predict EFT, recognized as an 
independent predictor of cardiovascular morbidity and 
mortality, in an apparently healthy young adult population.

Should our findings indicate that such a prediction 
is feasible, we aim to furnish clinicians with pertinent 
information, thereby facilitating early identification of 
at-risk individuals and the implementation of measures 
to mitigate future cardiovascular morbidity and 
mortality.

Materials and Methods
Study Population

We conducted an observational, cross-sectional study that 
included 258 apparently healthy young adults between 
the ages of 18 and 41 who presented to Battalgazi State 
Hospital's Cardiology Clinic with complaints such as chest 
pain, shortness of breath, or palpitations, and who were 
considered healthy after physical examination, laboratory 
tests, and clinical evaluation. 

A total of 258 participants were initially recruited for the 
study. However, 3 participants were excluded from the 
final analysis due to missing EFT scores. Consequently, 
statistical evaluations were conducted with the remaining 
255 valid cases. 

The cohort was divided into two groups based on EFT (<4 
mm and ≥4 mm). 
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and platelet count were all significant independent predictors of 
EFT.

Conclusion: As a result, we found that EFT increased with FLI. We 
assert that forthcoming large-scale multicentre research involving 
healthy young adults will confirm that the FLI can help healthcare 
professionals identify at-risk individuals early and implement 
measures to reduce future cardiovascular morbidity and mortality.

Keywords: Cardiometabolic risk, epicardial fat thickness, fatty liver 
index, young adults

Yordayıcılar arasında FLI, yaş ve trombosit sayısı, EFT’nin tümüyle 
anlamlı bağımsız yordayıcılarıydı.

Sonuç: Sonuç olarak, EFT’nin FLI ile birlikte arttığını bulduk. Sağlıklı 
genç yetişkinleri içeren gelecekteki büyük ölçekli çok merkezli 
araştırmaların, FLI’nın sağlık profesyonellerinin risk altındaki 
bireyleri erken teşhis etmelerine ve gelecekteki kardiyovasküler 
morbidite ve mortaliteyi azaltmak için önlemler almalarına yardımcı 
olabileceğini doğrulayacağını iddia ediyoruz.

Anahtar kelimeler: Epikardiyal yağ kalınlığı, genç yetişkinler, yağlı 
karaciğer indeksi, kardiyometabolik risk
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In our study, we included patients aged 18-41 years who had 
no history of chronic disease, were not using medications, 
and had no active infection, obesity, or cachexia. 

We excluded patients who were taking active medication, 
who had a history of acute and/or chronic disease, were 
obese, or who were over 41 years of age. We excluded 
participants with laboratory measurements suggesting 
acute infection.

The research was conducted in accordance with the 
Declaration of Helsinki and was approved by the Local 
Ethics Committee of İnönü University, as documented in 
decision number 2025/8194 (protocol no: 2025/8194; date: 
21-08-2025).  Written and signed consent was obtained 
from each participant.

Laboratory Measurements

We assessed participants’ EFT values by echocardiography 
using a 3.2-MHz transducer on a Philips Affinity 50 
ultrasound system (Philips, Andover, MA, USA). We 
measured EFT in the two-dimensional parasternal 
long-axis view by positioning the M-mode cursor 
perpendicular to the aortic annulus, along the free wall of 
the right ventricle, at end-diastole. We measured the FLI 
using BMI, waist circumference, serum gamma-glutamyl 
transferase, and triglyceride level (2). We calculated 
the BMI as weight in kilograms divided by the square 
of the height in meters, expressed as kg/m2. Using a 
flexible, non-metallic tape measure, we measured waist 
circumference at the level of the navel and immediately 
above the iliac crest after a normal exhalation. After an 
8 to 10-hour fast, we collected blood samples from the 
right or left antecubital vein for analysis. We obtained the 
history of coronavirus disease-2019 (COVID-19) infection 
from medical records. 

Statistical Analysis

Data were analysed using SPSS software (IBM Corp., IBM 
SPSS Statistics for Mac, version 27.0; Armonk, NY: IBM 
Corp., 2020). By analysing the data in their recorded state, 
we have avoided any potential errors that could have been 
introduced by imputing missing values. A descriptive 
analysis was conducted to characterize the study 
population. The normality of the variables was tested using 
the Kolmogorov-Smirnov test. For pairwise comparisons, 
the independent-samples t-test was used for normally 
distributed variables and the Mann-Whitney U test for non-
normally distributed variables. In this study, we considered 
results to be statistically significant at p<0.05.

Furthermore, 95% confidence intervals for differences 
that did not include zero were deemed statistically 
significant. The categorical variables were analysed 
using the appropriate chi-square test and were expressed 
as percentages and absolute numbers. Means and 
standard deviations were used to express continuous 
variables for normally distributed data, while medians 
and interquartile ranges were used for non-normally 
distributed data. The correlation between continuous 
variables was evaluated using Pearson’s correlation 
test for normally distributed variables and Spearman’s 
correlation test for non-normally distributed variables. 
Additionally, multiple linear regression analysis was 
conducted to forecast the EFT. We assessed the study’s 
effect size using Cohen’s  d. A receiver operating 
characteristic (ROC) analysis evaluated the FLI’s efficacy 
in predicting significant EFT.

Results
The study included 258 participants with a mean age of 
29.31±6.86 years, of whom 39.50% were male (Table 1). When 
participants were stratified by EFT (EFT <4 mm vs. EFT 
≥4 mm), the higher EFT group demonstrated significantly 
greater age (32.07±6.39 vs. 27.31±6.51 years,  p<0.001), 
BMI (26.64±4.25 vs. 23.69±4.18 kg/m²,  p<0.001), and FLI 
(43.92±29.83 vs. 22.59±23.33, p<0.001) (Table 2). 

Laboratory analysis showed significantly higher C-reactive 
protein (CRP) levels [0.20 (0.10-0.40) vs. 0.20 (0.10-0.30) 
mg/dL,  p=0.009] (although median values were similar, 
the distribution differed significantly), triglycerides [102 
(72-151) vs. 81.50 (63.50-116.50) mg/dL, p=0.001], and low-
density lipoprotein (LDL) (112.97±28.28 vs. 99.63±28.88 
mg/dL, p<0.001) in the higher EFT group.

No statistically significant differences were found between 
the groups regarding history of COVID-19 infection, 
haemoglobin, platelet count, total leukocyte count, 
monocyte count, basophil count, platelet distribution 
width, red cell distribution width, or thyroid-stimulating 
hormone levels (p>0.05 for all).

Statistically significant positive correlations between EFT 
and the variables were found using Pearson or Spearman 
correlation analysis. The strongest positive correlations 
were observed with age (r=0.376, p<0.001) and FLI (r=0.413, 
p<0.001) (Figure 1). Additionally, statistically significant 
correlations were identified between EFT and LDL (r=0.255, 
p<0.001), platelet count (r=0.140, p=0.026), CRP (ρ=0.180, 
p=0.004), and eosinophils (ρ=0.136, p=0.030). A weak 
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positive statistical relationship was observed between the 
EFT and the FLI (Figure 2).

We constructed a multiple linear regression model 
using stepwise and enter methods, including variables 
that showed significant correlations with EFT, together 
with the gender variable, which has been associated 
with EFT in previous studies. The model significantly 
predicted EFT [R=0.492,  R²=0.242, adjusted  R²=0.233,  F 
(3, 250)=26.662,  p<0.001], accounting for 23.3% of the 
variance. The standard error of the estimate was 11.041, 
and the Durbin-Watson statistic was 2.096. Among the 
predictors, age, FLI, and platelet count were all significant 
independent predictors of EFT (Table 3).

Cohen’s d was used to assess the magnitude of differences 
between groups. The study revealed moderate-to-large 
effect sizes for age, BMI, and FLI, with d =0.74, 0.70, and 
0.81, respectively. 

ROC analysis assessed the FLI’s ability to predict substantial 
EFT. The results demonstrated a statistically significant 
area under the curve [(AUC) =0.727;  standard error =0.032; 
95% confidence interval (0.665, 0.789);  p<0.001], indicating 
moderate discriminative ability (Figure 3). The analysis 
revealed that an FLI threshold of 14 yielded the highest 
Youden index (0.498), providing moderate discriminative 
performance, with sensitivity of 79.9% and specificity of 
69.9% (18).

Figure 1. Scatterplot matrix showing the relationships 
between epicardial fat thickness, age, and fatty liver index

Figure 2. Correlation between epicardial fat thickness and 
fatty liver index

Table 1. Demographic and laboratory data of participants

Characteristics (258 participants) n (%)/mean (SD) or 
median (IQR)

Age (years) (SD) 29.31 (6.86)

Male n (%) 102 (39.51)

Smoking n (%) 98 (38)

COVID-19 (%) 92 (35.71)

BMI kg/m2 (SD) 24.91 (4.44)

Fatty liver index (SD) 31.75 (28.38)

Haemoglobin g/dL (SD) 13.89 (1.81)

Platelet 103/mL (SD) 276.78 (61.74)

White blood cell 103/mL (SD) 7.31 (1.69)

Eosinophil 103/mL (IQR) 0.13 (0.08-0.22)

Monocyte 103/mL (SD) 0.57 (0.18)

Basophil 103/mL (IQR) 0.03 (0.02-0.04)

PDW % (SD) 12.01 (2.04)

RDW % (IQR) 12.75 (12.20-13.40)

TSH mU/L (IQR) 1.68 (1.24-2.21)

CRP mg/dL (IQR) 0.20 (0.10-0.40)

Triglyceride mg/dL (IQR) 90 (67-133.75)

LDL mg/dL (SD) 105.21 (29.58)

Epicardial fat thickness mm (SD) 4.15 (1.26)

The categorical variables were expressed as percentages (%) and absolute 
numbers. Means and standard deviations were used to express continuous 
variables for normally distributed data, while medians and interquartile 
ranges were used for non-normally distributed data. BMI: Body mass index, 
PDW: Platelet distribution width, RDW: Red-cell distribution width, TSH: 
Thyroid-stimulating hormone, CRP: C-reactive protein, LDL: Low-density 
lipoprotein, SD: Standard deviation, COVID-19: Coronavirus disease-2019, 
GFR: Glomerular filtration rate, IQR: Interquartile range. The demographic 
data is based on 258 individuals, whilst the epicardial fat thickness analyses 
are based on 255 individuals due to data loss
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Discussion
Our study is the first to examine the relationship between 
FLI and EFT in  young, apparently healthy adults. We 
determined that as the FLI increases, the EFT also increases. 
Our multiple regression analysis reveals that the FLI is a 
significant independent predictor of EFT. 

Hepatic steatosis is characterized by excessive fat 
accumulation, particularly triglycerides, in hepatocytes 
(liver cells) and is often called fatty liver disease. 
Hepatosteatosis is the first and most common stage 
of both alcohol-related and non-alcohol-related liver 
diseases (19,20). Hepatic steatosis often co-occurs with 
cardiovascular disease. It is associated with higher coronary 
artery calcium scores, greater plaque burden, and metabolic 
syndrome in patients (21,22). Hepatosteatosis is associated 
with cardiovascular disease in the general population (23). 
FLI is a score developed to estimate hepatic steatosis non-
invasively, based on BMI, waist circumference, triglycerides, 
and gamma-glutamyltransferase levels. FLI is widely used 
to screen for the risk of non-alcoholic fatty liver disease and 
to predict the presence of steatosis in population studies 
(24).

Table 2. Comparison of demographic and clinical data of both groups

Characteristics EFT <4 mm (n=146) EFT ≥4 mm (n=109) p

Age (years) (SD) 27.31 (6.51) 32.07 (6.39) <0.001**

Male n (%) 50 (50.51) 49 (49.51) 0.083

Smoking n (%) 34 (23.29) 62 (56.88) 0.069

COVID-19 (%) 49 (53.81) 42 (46.21) 0.412

BMI kg/m2 (SD) 23.69 (4.18) 26.64 (4.25) <0.001**

Fatty liver index (SD) 22.59 (23.33) 43.92 (29.83) <0.001**

Haemoglobin g/dL (SD) 13.73 (1.81) 14.04 (1.77) 0.127

Platelet 103/mL (SD) 271 (55.11) 284.31 (70.21) 0.102

White blood cell 103/mL (SD) 7.27 (1.71) 7.41 (1.71) 0.543

Eosinophil 103/mL (IQR) 0.13 (0.08-0.21) 0.14 (0.09-0.22) 0.140

Monocyte 103/mL (SD) 0.56 (0.18) 0.59 (0.19) 0.148

Basophil 103/mL (IQR) 0.03 (0.02-0.04) 0.03 (0.02-0.04) 0.227

PDW % (IQR) 12.05 (10.75-13.60) 11.70 (10.35-13.20) 0.078

RDW % (IQR) 12.75 (12.20-13.50) 12.80 (12.20-13.25) 0.604

TSH mU/L (IQR) 1.70 (1.21-2.34) 1.57 (1.21-2.12) 0.549

CRP mg/dL (IQR) 0.20 (0.10-0.30) 0.20 (0.10-0.40) 0.009*

Triglyceride mg/dL (IQR) 81.50 (63.50-116.50) 102 (72-151) 0.001**

LDL mg/dL (SD) 99.63 (28.88) 112.97 (28.28) <0.001**

The categorical variables were analysed using the appropriate chi-square test and expressed as percentages (%) and absolute numbers. Means and standard 
deviations were used to express continuous variables for normally distributed data, while medians and interquartile ranges were used for non-normally distributed 
data. BMI: Body mass index, PDW: Platelet distribution width, RDW: Red-cell distribution width, TSH: Thyroid-stimulating hormone, SD: Standard deviation, 
COVID-19: Coronavirus disease-2019, CRP: C-reactive protein, LDL: Low-density lipoprotein, IQR: Interquartile range, *: p<0.05, **: p<0.001. The demographic data 
is based on 258 individuals, whilst the EFT analyses are based on 255 individuals due to data loss

Figure 3. Receiver operating characteristic curve showing 
the fatty liver index’s ability to discriminate between 
individuals with and without high epicardial fat thickness
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Epicardial adipose tissue (EAT) is visceral adipose tissue 
located around the heart and coronary arteries, between 
the myocardium and the pericardium. It shares the same 
microcirculation as the heart and is in close anatomical 
proximity to it. Under normal conditions, EAT performs 
protective functions such as cushioning the heart against 
mechanical stress, regulating myocardial temperature, and 
maintaining fatty acid balance. It also serves as an energy 
source and secretes various cytokines that nourish the 
heart muscle (25). 

EFT is typically measured by echocardiography or CT and 
serves as an independent indicator of visceral obesity, 
metabolic syndrome, type 2 diabetes, hypertension, 
and increased cardiovascular disease risk (26). Reviews 
and meta-analyses show that EFT and cardiovascular 
risk increase in conditions such as fatty liver disease and 
metabolic syndrome (27,28). 

Research suggests that an increase in hepatic steatosis is 
associated with a corresponding increase in EFT, thereby 
increasing the risk of cardiometabolic complications. 
This connection is evident in conditions such as diabetes, 
obesity, and metabolic syndrome (29,30). 

The FLI is a standard biochemical score that indicates 
the level of liver steatosis. Research shows that as FLI 
rises, EFT also increases significantly. Findings from 
an extensive study involving 512 patients with non-
alcoholic fatty liver disease demonstrated a significant 
and independent association between FLI and EFT. 
Multivariate analysis indicated that higher FLI was 
associated with greater EFT. Additionally, as the 
severity of liver steatosis escalated, EFT also showed a 
corresponding rise (17). 

In recent years, studies have examined the relationship 
between EFT and carotid intima-media thickness. Karakurt 
et al. (31) found a significant relationship between the 
presence and severity of erectile dysfunction in newly 
diagnosed hypertensive patients and EFT and carotid 
intima-media thickness, and Ardahanlı et al. (32) found 
significant reductions in EFT and carotid intima-media 

thickness with empagliflozin treatment in patients with 
diabetes mellitus. 

No studies have directly examined the relationship between 
the FLI and EFT in apparently healthy young adults. Our 
study is the first to examine this issue.

In our study, FLI, age, and platelet count were predictive 
of EFT. The possible physiological reasons for this are as 
follows:

a) FLI

Both fatty liver and epicardial fat accumulation are 
indicators of insulin resistance and metabolic syndrome. 
Insulin resistance causes fat to accumulate in both the 
liver and around the heart (16). Ectopic fat tissues (such 
as hepatic and epicardial fat) increase systemic and local 
inflammation by secreting proinflammatory cytokines and 
adipokines. This condition increases both liver damage and 
cardiovascular risk (33). 

b) Age

With ageing, body fat distribution changes and visceral 
fat, especially epicardial fat, increases. This increase 
contributes to an elevated cardiometabolic risk (34). Ectopic 
accumulation of adipose tissue in organs such as muscles, 
liver, and heart increases with age. Fibrotic and apoptotic 
changes in epicardial fat also become more pronounced 
with ageing (35).

c) Platelet count

EAT contributes to heightened local and systemic 
inflammatory responses by secreting proinflammatory 
cytokines and adipokines. Elevated inflammation may 
lead to increased platelet activation and platelet count 
(36). In conditions such as metabolic syndrome, obesity, 
and insulin resistance, both platelet count and EFT are 
elevated. This common increase is indicative of underlying 
inflammatory and metabolic disorders (26). 

In our study, the echocardiographic EFT cut-off value was 
set at 4 mm. Previous studies have reported a wide range 
of EFT thresholds depending on the population studied 

Table 3. Multiple linear regression analysis predicting epicardial fat thickness using the enter approach

B SE β t p
95% CI

Lower Upper

Age
Fatty liver index  
Platelet count

0.48
0.14
0.03

0.11
0.03
0.01

0.26
0.3
0.13

4.37
5.09
2.4

<0.01
<0.01
0.02

0.26
0.08
0.01

0.69
0.19
0.05

The dependent variable is the epicardial fat tissue thickness. CI: Confidence interval, SE: Standard error
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and the clinical outcome assessed. In patients with acute 
ischaemic stroke, ROC analysis identified 3.75 mm as 
the optimal cut-off value, while a threshold of 4 mm was 
adopted for practical clinical use (37). In contrast, studies 
evaluating coronary artery disease severity have generally 
reported higher cut-off values, ranging from 4.5 to 5.5 mm, 
for predicting the presence of coronary artery disease or 
more extensive multivessel involvement (38). Similarly, an 
EFT value of ≥5 mm has been associated with increased 
coronary artery disease risk in diabetic populations (39). 
Therefore, the selection of a 4 mm cut-off in our study is 
consistent with thresholds reported in acute ischaemic 
stroke populations while remaining below those described 
in higher-risk cardiovascular cohorts, potentially providing 
a more sensitivity-oriented approach for risk stratification 
(37-39).

Study Limitations

Our study has some limitations. Due to its cross-sectional 
design, we can’t establish a cause-and-effect relationship. 
Instead, the study shows only the relationship between 
the variables at a single point in time, without explaining 
how they interact. Although the participants were deemed 
healthy based on their physical examination, laboratory 
results, and clinical assessment, they were apparently 
healthy but symptomatic young adults, which may limit 
the generalisability to community-dwelling asymptomatic 
young adults. Limitations of generalizability: The 
study population was limited to young adults aged 18-
41. Therefore, the findings cannot be applied to older 
populations or to children. This limits the study’s 
generalisability. The explanatory power of the multivariate 
regression model used in our study was limited. This 
suggests that the factors determining EFT cannot be 
explained solely by the variables included in our study 
and that additional metabolic, lifestyle, and behavioural 
determinants should also be considered. Since FLI 
incorporates BMI and triglycerides, which are themselves 
related to EFT, the observed association between FLI and 
EFT may be partly driven by these shared components. 
Therefore, our findings should be interpreted to indicate 
a composite cardiometabolic risk profile captured by FLI, 
rather than a fully independent effect of liver steatosis on 
EFT. The literature indicates that EFT is closely associated 
with insulin resistance and impaired glucose metabolism, 
and that EFT is significantly increased in both obese 
individuals and non-diabetic insulin-resistant patients 
(40). Excluding parameters that directly reflect insulin 
resistance from our model may have contributed to 

unexplained variance in  EFT. EFT is influenced not only by 
metabolic parameters but also by lifestyle factors. A cohort 
study conducted in the general population showed that 
physical activity is inversely related to EFT, while red meat 
consumption is directly related; alcohol consumption and 
heavy drinking have been reported to be associated with 
increased EFT, particularly in women (41). The absence 
of variables such as physical activity level, dietary pattern, 
and alcohol consumption in our analyses may significantly 
limit the model’s explanatory power. Therefore, the limited 
explanatory power of our regression model indicates that 
additional variables, such as well-defined indicators of 
insulin resistance affecting EFT, detailed physical activity 
measurements, and dietary habits, should be integrated 
into future studies. The study indicated that the optimal 
threshold value for the FLI to predict significant EFT 
is 14. Although this value offers the best performance, 
characterized by a high Youden index (0.498) and a 
moderate AUC of 0.727, further research is needed to assess 
its effectiveness and reliability in clinical practice.

Conclusion
We found that EFT was positively associated with FLI. 
In addition, the participant group with higher EFT was 
significantly older and had a significantly higher BMI and 
FLI than the group with lower EFT. In this group, levels of 
CRP, triglycerides, and LDL were also significantly higher. 
Longitudinal follow-up studies may be conducted to 
determine whether FLI is associated with EFT in healthy 
young adults.

We assert that forthcoming extensive multicenter research 
involving healthy young adults will substantiate that the FLI 
can aid healthcare professionals in early identification of 
at-risk individuals and in the implementation of measures 
to reduce future cardiovascular morbidity and mortality.
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