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tinct and reliable factors. The Barlett test was significant 
(χ2 =1145.382, df =210, p <0.001) indicating that correla-
tions between items are significantly different from zero. 
Table 4 shows pattern matrix and indicates the following 
factor structure: A - obesity (WC, TC, BMI, DBP, SBP, 
Fbg, hsCRP, glucose, uric acid); B - atherogenic factor 
(LDL-C, TC, APOB/A-I, Ne/Ly); C - liver damage (ALT, 
GGT, ferritin, AST), and D - insulin resistance (TG, 
HDL-C, HOMA-%B, HOMA-IR). 

In order to determine the best predictor of the pres-
ence of NAFLD, six logistic regression models have been 
developed. Each model has a different predictor variable. 
The first model predicts the presence of NAFLD using 
variable derived from FACTOR A as the predictor vari-
able. The other models use hepatic steatosis algorithms: 
FLI, HSI, TyG, LAP, and VAI as independent variables, 
respectively. The results are given in Table 5. The esti-
mated coefficient for variable derived from FACTOR A, 
in the first model, is 1.455 and the variable has a statisti-
cally significant influence on the presence of NAFLD. 
Increasing the value of FACTOR A increases the chance 
for presence of NAFLD for more than four times. This 
model has an overall classification rate of 70.1 %. The 
second model predicts the presence of NAFLD using FLI 
as an independent variable with an overall classification 
rate of 66.2 % and the estimated regression coefficient 
of 0.031. The results show that increasing the values of 
FLI will significantly increase the probability of having 
NAFLD. The third model uses HSI as an independent 
variable for prediction of NAFLD presence with an over-
all classification rate of 55.8 % and a regression coeffi-
cient of 0.107. In all other built models, the predictors did 
not show statistically significant influence on the predic-
tion of NAFLD presence. 

Discussion
Considering the hepatic and metabolic consequences 

of fat accumulation in the liver1-3, there is an essential 
medical need for a simple, accurate and cost-effective bi-
omarker of liver fat content. There have been several pro-
posed diagnostic scores as surrogate markers to diagnose 
hepatic steatosis: FLI, HSI, LAP, VAI, and TyG index6-10.

We evaluated five available algorithms for estimation 
of hepatic steatosis (FLI, HSI, LAP, VAI, and TyG). Ac-
cording to biochemical and anthropometrical parameters 
determined in our subject group using factor analysis, 
four factors have been extracted, only algorithm derived 
from FACTOR A - obesity (WC, HC, BMI, DBP, SBP, 
Fbg, hsCRP, glucose, and uric acid) is significantly posi-
tively associated with NAFLD with the best overall clas-
sification rate 70.1 %. In our study group, all parameters 
incorporated in factor A were significantly higher in sub-

Table 5: Logistic regression (FACTOR A derived from factor analysis and available algorithms for hepatic steatosis prediction).
B S.E. Wald df Sig. Exp (B)

Model 1  FACTOR A 1.455 0.433 11.292 1 0.001 4.283
Constant 0.376 0.271 1.918 1 0.166 1.456

Model 2  FLI 0.031 0.009 11.491 1 0.001 1.032
Constant -1.764 0.663 7.081 1 0.008 0.171

Model 3  HSI 0.107 0.043 6.137 1 0.013 1.112
Constant -3.984 1.713 5.411 1 0.020 0.019

Model 4  TyG 0.652 0.436 2.240 1 0.135 1.920
Constant -5.459 3.840 2.022 1 0.155 0.004

Model 5 LAP 0.005 0.004 1.124 1 0.289 1.005
Constant -0.080 0.409 .039 1 0.844 0.923

Model 6  VAI 0.022 0.089 0.063 1 0.802 1.023
Constant 0.225 0.338 0.444 1 0.505 1.253

FLI: fatty liver index,  HSI: hepatic steatosis index, LAP: lipid accumulation product,  VAI: visceral adiposity index, TyG: triglyceride and 
glucose index, B: coefficient, S.E.: standard error, Wald: Wald,  df: degree of freedom, Sig: significance, Exp (B): exponential B coefficient.

Table 4: Factor analysis - pattern matrix for the follow-
ing factor structure: A - obesity; B - atherogenic factor; 
C - liver damage and D - insulin resistance.

Factor A B C D
HC (cm) .807    
WC (cm) .761    

BMI (kg/m2) .675    
DBT (mmHg) .651    
SBP (mmHg) .535    
Fbg (g/l) .543    
hsCRP (mg/l) .538    
Glucose (mmol/l) .380    
Uric acid (µmol/l) .463    
LDL-C (mmol/l)  -.853   
TC (mmol/l)  -.842   
Apo B/A-I  -.732   
Neu/Ly  .566   
ALT (U/L)   -.794  
GGT (U/L)   -.660  
AST (U/L)   -.631  
Ferritin   -.620  
TG (mmol/l)    -.768
HDL-C (mmol/l)    .698
HOMA -%B    -.676
HOMA-IR    -.580

WC: waist circumference, HC: hip circumference, BMI: body mass in-
dex, DBP: diastolic blood pressure, SBP: systolic blood pressure, AST: 
aspartate aminotransferase, ALT: alanine aminotransferase, GGT: gam-
ma glutamyl transferase, hsCRP: high sensitivity C-reactive protein, 
Fbg: fibrinogen, TG: triglyceride, HDL-C: HDL-cholesterol, Neu/Ly: 
neutrophil/lymphocyte ratio, Apo B/A-I: apolipoprotein B/A-I, Hcy: 
homocysteine, HOMA: homeostasis model assessment.




