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Abstract
Objectives  To investigate an association between fatty 
liver disease (FLD) and erosive oesophagitis.
Design and setting  This was a cross-sectional study of 
subjects selected from examinees who underwent health 
check-up, including oesophagogastroduodenoscopy in one 
hospital between 2004 and 2011. Erosive oesophagitis 
was classified according to the Los Angeles classification 
and FLD was diagnosed with ultrasonography. The 
anthropometric and laboratory data of the subjects were 
analysed using χ2 test and multivariate logistic regression. 
Additionally, we have analysed our data with two-stage 
least square estimation using the Baltagi-Chang one-way 
model to clarify unobserved confounding variable.
Primary outcome measure  The effect of FLD on erosive 
oesophagitis.
Results  Among the 14 723 eligible subjects, 4232 (28.7%) 
subjects diagnosed with FLD were classified into the fatty 
liver group and 10 491 (71.3%) subjects without FLD were 
classified into the non-fatty liver group. The incidence rate 
of erosive oesophagitis was significantly higher in the fatty 
liver group than in the non-fatty liver group (10.4%vs6.1%, 
p<0.0001). The multivariate analysis revealed that the 
fatty liver group was significantly associated with erosive 
oesophagitis (OR 1.19, 95% CI 1.03 to 1.37, p=0.016).
Conclusion  FLD diagnosed by ultrasonography is an 
independent risk factor of erosive oesophagitis. It suggests 
that FLD-related metabolic abnormality may be associated 
with erosive oesophagitis.

Introduction 
Gastro-oesophageal reflux disease (GERD) 
is a multifactorial disorder caused by a 
reflux of acidic gastric contents into the 
oesophagus, leading to tissue damage and 
symptoms.1 2 GERD is related to obesity and 
metabolic syndrome and has a negative effect 
on the quality of life and everyday activities 
from troublesome symptoms and complica-
tions. In the general population, the preva-
lence rate of GERD was approximately 30%.1–3 

Fatty liver disease (FLD) includes alco-
holic FLD and non-alcoholic FLD (NAFLD). 
NAFLD is defined as built-up fat exceeding 
5% of hepatocytes without significant alcohol 
intake and any other causes of liver disease.4 5 

NAFLD ranges from simple steatosis and fatty 
liver in the early stage to non-alcoholic steato-
hepatitis, fibrosis and cirrhosis in the progres-
sive stage.6 Recently, NAFLD has emerged 
as the principal cause of liver disease world-
wide, because the prevalence rates of obesity, 
diabetes and dyslipidaemia, which easily 
contribute to NAFLD development, are 
increasing.

In Korea, increasingly westernised lifestyle 
and habits induce the increased prevalence 
rates of obesity, diabetes, dyslipidaemia, 
FLD as well as GERD. However, there were 
only few studies which investigated the rela-
tionship between GERD and FLD.7–9 There-
fore, we investigated the association between 
erosive oesophagitis diagnosed by endoscopy 
and FLD diagnosed by ultrasonography in 
this study.

Methods
Study populations
The study subjects were examinees who 
underwent health check-up in Myongji 
Hospital (Goyang city, Korea) between 2004 
and 2011. The examination of the health 
check-up included questionnaires of medical 
history, laboratory tests, abdominal ultra-
sonography  and oesophagogastroduode-
noscopy. The subjects with age of  >18 years 
were included. The exclusion criteria were as 
follows: (1) history of liver diseases, such as 
acute or chronic viral hepatitis, autoimmune 

Strengths and limitations of this study

►► The sample size of 14 723 is quite large to have 
statistical power to clarify the relationship between 
fatty liver disease (FLD) and erosive oesophagitis.

►► This study showed that FLD was strongly associated 
with erosive oesophagitis.

►► The limitation of this study was that alcohol intake of 
the subjects was evaluated precisely.
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liver disease, haemochromatosis and Wilson’s disease, 
(2) liver cirrhosis of any causes and (3) history of past or 
current liver cancer. This study was approved.

Methods
This was designed as a cross-sectional study. All the subjects 
were divided into two groups: FLD group and non-FLD 
group, according to the presence or absence of FLD. The 
data were compared between two groups. The data for 
analysis were obtained from the medical records of the 
health check-up. The health questionnaire which all the 
subjects were requested to complete included data on 
sex, age, height, weight, social habits and medical history. 
The anthropometric and laboratory data included systolic 
blood pressure, diastolic blood pressure, fasting glucose 
level, serum lipid profile and liver function test.

Obesity was defined as a body mass index (BMI) 
of  ≥25 kg/m2. The criterion of high blood pressure 
was a systolic blood pressure ≥140 mm Hg or diastolic 
blood pressure ≥90 mm Hg. A fasting blood glucose 
level ≥126 mg/dL was defined as a high fasting glucose. 
FLD was mainly diagnosed by abdominal ultrasonog-
raphy. Erosive oesophagitis was classified using the Los 
Angeles classification system by oesophagogastroduode-
noscopy.10 11

Patients and public involvement
Patients and/or the general public were not involved in 
this study.

Statistical analysis
The SPSS V.18.0 software (IBM SPSS Statistics, IBM 
Corporation, Armonk, New York, USA) for MS Windows 
and STATA V.15.0 were used for the statistical analysis. 
Categorical variables were presented as absolute numbers 
or percentages and continuous data as means (SD). The 
two subgroups were compared using t-tests, and multivari-
able analyses for the risk factors of erosive oesophagitis 
were conducted. Additionally, we have analysed our data 
with two-stage least square estimation using the Balta-
gi-Chang one-way model (STATA V.15) to clarify unob-
served confounding variable. Statistical analysis using two 
independent sample t-tests was performed. P values <0.05 
were considered statistically significant.

Results
The baseline characteristics of the 14 723 subjects are 
shown in table 1. Among the 14 723 subjects, 4232 (28.7%) 
patients were classified into the FLD group and 10 491 
(71.3%) into the non-FLD group. The male proportion 
of the FLD group was higher than that of non-FLD group 
(72.7% (3078) vs 45.4% (4766), p<0.0001). The mean age 
was higher in the FLD group than in the non-FLD group 
(50.1±12.2 years vs 46.3±12.9 years, p<0.0001). The mean 
BMI was higher in the FLD group than in the non-FLD 
group (25.9±2.8 kg/m2 vs 23.0±2.9 kg/m2, p<0.0001). 
The mean systolic blood pressure was higher in the FLD 

group than in the non-FLD group (126.0±13.2 mm Hg vs 
119.3±14.2 mm Hg, p<0.0001). The mean diastolic blood 
pressure was higher in the FLD group than in the non-FLD 
group (76.8±9.6 mm Hg vs 71.8±10.4 mm Hg, p<0.0001). 
The mean fasting glucose level was higher in the FLD 
group than in the non-FLD group (102.7±27.1 mg/dL vs 
92.3±17.3 mg/dL, p<0.0001). In the univariate analysis, 
BMI ≥25 kg/m2 (61.2% vs 23.6%, p<0.0001), high blood 
pressure (20.3% vs 10.8%, p<0.0001) and high fasting 
glucose (10.2% vs 2.7%, p<0.0001) were significantly 
higher in the FLD group than in the non-FLD group. 
The prevalence rate of erosive oesophagitis was 7.3% 
(1077/14 723). The prevalence rate of erosive oesopha-
gitis was higher in the FLD group than in non-FLD group 
(10.4% vs 6.1%, p<0.001).

The multivariate analyses were performed to evaluate 
the association between erosive oesophagitis and FLD 
(table  2). FLD group (OR 1.19; 95% CI 1.03  to  1.37; 
p=0.016), male sex (OR 3.65; 95% CI 3.11 to 4.29; 
p<0.0001) and obesity (OR 2.02; 95% CI 1.16 to 3.51; 
p=0.013) have been identified as significant risk factors 
for erosive oesophagitis. However, high blood pressure 
(OR 1.04; 95% CI 0.88 to 1.24; p=0.633) and high fasting 
glucose (OR 1.20; 95% CI 0.94 to 1.54; p=0.149) were not 
statistically significant.

Table 1  Baseline characteristics of all subjects (n=14 723)

Variable FLD group
Non-FLD 
group P values

n 4232 10 491

Age (year) 50.1±12.2 46.3±12.9 <0.0001

Male sex 3078 (72.7%) 4766 (45.4%) <0.0001

BMI (kg/m2) 25.9±2.8 23.0±2.9 <0.0001

SBP (mm Hg) 126.0±13.2 119.3±14.2 <0.0001

DBP (mm Hg) 76.8±9.6 71.8±10.4 <0.0001

Fasting glucose (mg/
dL)

102.7±27.1 92.3±17.3 <0.0001

Obesity (BMI) <0.0001

 � <18.5 kg/m2 11 (0.3%) 460 (4.4%)

 � 18.5 to 25 kg/m2 1631 (38.5%) 7555 (72.0%)

 � ≥25 kg/m2 2590 (61.2%) 2476 (23.6%)

High blood pressure 857 (20.3%) 1133 (10.8%) <0.0001

High fasting glucose 431 (10.2%) 285 (2.7%) <0.0001

Erosive oesophagitis 440 (10.4%) 637 (6.1%) <0.0001

 � LA-A 317 (7.5%) 480 (4.6%)

 � LA-B 115 (2.7%) 149 (1.4%)

 � LA-C 8 (0.2%) 5 (0.05%)

 � LA-D 0 (0%) 3 (0.03%)

High blood pressure: systolic blood pressure ≥140 mm Hg or 
diastolic blood pressure ≥90 mm Hg.
High fasting glucose: ≥126 mg/dL.
BMI, body mass index; DBP, diastolic blood pressure; SBP, 
systolic blood pressure. 
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Additionally regression analyses using Baltagi-Chang 
one-way model were performed to investigate the risk 
factors of erosive oesophagitis (table  3). In both sexes, 
fatty liver (coefficient 0.0496; 95% CI −0.0050 to 0.1042; 
p=0.075), considering the confounding role of obesity, 
was not identified as a significant risk factor of erosive 
oesophagitis. High blood pressure (coefficient −0.0426; 
95% CI −0.0624 to −0.0228; p<0.0001) showed a negative 
correlation and sex (male) (coefficient 0.0580; 95% CI 
0.0433 to 0.0727; p<0.0001) showed a positive correlation 
with erosive oesophagitis. In men, fatty liver (coefficient 
0.0876; 95% CI 0.0091 to 0.1661; p=0.029), considering 

the confounding role of obesity, was identified as a signif-
icant risk factor of erosive oesophagitis. High blood pres-
sure (coefficient −0.0647; 95% CI −0.0942 to −0.0351; 
p<0.0001) showed a negative correlation with erosive 
oesophagitis. In women, fatty liver (coefficient −0.0014; 
95% CI −0.0791  to  0.0762; p=0.970), considering the 
confounding role of obesity, was not identified as a signif-
icant risk factor of erosive oesophagitis.

Discussion
Our study demonstrated that FLD group had higher 
prevalence of erosive oesophagitis, and FLD group was 
significantly associated with the increased risk of erosive 
oesophagitis.

GERD is a condition in which refluxed acidic gastric 
contents result in troublesome symptoms or complica-
tions.11 In Korea, the prevalence of GERD has increased 
gradually from 4.6% to 7.3%.12 In our study, the preva-
lence of erosive oesophagitis was 7.3%. GERD is related 
to a variety of symptoms, such as heartburn (most 
common), regurgitation and difficulty of swallowing.13 
Therefore, GERD has a negative effect on the quality of 
life and everyday activities of patients. GERD develops 
when the antireflux barrier comprising the lower oesoph-
ageal sphincter (LES) and the crucial portion of a hiatus 
do not function appropriately. LES function is associated 
with LES length (total and abdominal), intrinsic LES 
pressure (LESP) and duration and frequency of transient 
LES relaxation.14 LES function is attenuated by several 
factors, such as an increased BMI, intra-abdominal pres-
sure, intragastric pressure, inspiratory intrathoracic pres-
sure and hiatal hernia. High-fat diet and caloric intake 
increase weight and obesity, which reduce the intrinsic 
LESP and increase the frequency of transient LES relax-
ation; these consequently lead to GERD.15 16 Therefore, 
obesity is a risk factor of GERD. In addition, patients with 
GERD have overexpressed cytokines in the mucosa of the 
oesophagus. Obesity triggers oesophageal mucosal injury 
because a variety of cytokines are produced by adipose 
tissues and macrophages.17 18

The prevalence of FLD ranges from 25% to 45% world-
wide. FLD includes alcoholic FLD and NAFLD. The 
pathophysiology of NAFLD involves multifactorial mech-
anisms affected by environmental, genetic and metabolic 
factors.19 Visceral adipose tissues alter the metabolism 
of lipid and glucose. As a result, hepatocyte fat accumu-
lates, inflammatory milieu injures the liver and other 
tissues generate. Lipid toxicity, apoptotic process, oxida-
tive stress and endoplasmic reticular stress lead to liver 
damage and progressive fibrosis.20 Increased BMI and 
obesity are documented risk factors of NAFLD.19

From previous studies, we have known that obesity was 
a risk factor of GERD and NAFLD. In this regard, the 
present study investigated whether FLD is a risk factor of 
GERD. In addition, a recent study reported that NAFLD 
was strongly associated with GERD.9 However, this study 
has some limitations, including its small sample size; 

Table 2  Multivariable analysis for the risk factors of erosive 
oesophagitis

Variable

Erosive 
oesophagitis

P valuesOR (95% CI)*

Fatty liver disease group 1.19 (1.03 to 1.37) 0.016

Male sex 3.65 (3.11 to 4.29) <0.0001

Obesity (BMI ≥25 kg/m2) 2.02 (1.16 to 3.51) 0.013

High blood pressure 1.04 (0.88 to 1.24) 0.633

High fasting glucose 1.20 (0.94 to 1.54) 0.149

High blood pressure: systolic blood pressure ≥140 mm 
Hg or diastolic blood pressure ≥90 mm Hg; High fasting 
glucose:≥126 mg/dL.
*Age was adjusted.
BMI, body mass index.

Table 3  Regression analysis using Baltagi-Chang for the 
risk factors of erosive oesophagitis

Variable

Erosive oesophagitis

P valuesCoefficient (95% CI)

In both sexes 

 � Fatty liver disease 
group

0.0496 (−0.0050 to 0.1042) 0.075

 � Gender 0.0580 (0.0433 to 0.0727) <0.0001

 � High blood pressure −0.0426 (−0.0624 to 0.0228) <0.0001

 � High fasting glucose −0.0192 (−0.0547 to 0.0162) 0.287

In men 

 � Fatty liver disease 
group

0.0876 (0.0091 to 0.1661) 0.029

 � High blood pressure −0.0647 (−0.0942 to 0.0351) <0.0001

 � High fasting glucose −0.0046 (−0.0524 to 0.0432) 0.850

In women 

 � Fatty liver disease 
group

−0.0014 (−0.0791 to 0.0762) 0.970

 � High blood pressure −0.0143 (−0.0411 to 0.0124) 0.0293

 � High fasting glucose −0.0423 (−0.0990 to 0.0143) 0.143

High blood pressure: systolic blood pressure ≥140 mm 
Hg or diastolic blood pressure ≥90 mm Hg; high fasting 
glucose: ≥126 mg/dL.
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further, only patients with gastrointestinal problems 
were included, not the general population. Conversely, 
the present study included numerous subjects for 
health check-up examination and reported that obesity 
(BMI  ≥25 kg/m2), high blood pressure, high fasting 
glucose and erosive oesophagitis were significantly higher 
in the FLD group than in the non-FLD group. In the 
multivariate analysis, the risk factors of erosive oesoph-
agitis were FLD group, male sex and obesity. Therefore, 
our study suggests that FLD is a risk factor of GERD which 
is consistent with those of previous studies.

There were some advantages in the present study. First, 
we included all subjects for health check-up examina-
tion. Second, this study has the largest sample size among 
studies in the literature to date. In this regard, this study 
may be more useful in the clinical practice. However, it is 
limited by its retrospective design, and we did not survey 
alcohol intake precisely. Future prospective studies are 
needed to elucidate the mechanism for the associations 
between FLD and erosive oesophagitis.

In conclusion, the present study reports that FLD is 
an independent risk factor of erosive oesophagitis in 
Korean population. The mechanism and pathophysi-
ology between fatty liver and erosive oesophagitis should 
be further evaluated in future studies.
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