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Gastroesophageal reflux disease (GERD) presenting as heart-
burn and acid regurgitation is one of the most common chronic 
gastrointestinal diseases, with a global prevalence of approximately 
10-20%.1,2 The pathophysiology of GERD has been continuously 
studied, and while not fully understood, it is certain that multiple 
factors contribute to its development. Taking into account all ac-
cepted concepts of pathophysiology, GERD is considered as a 
pathologic reflux that exceeds protective mechanisms, such as the 
esophagogastric junction barrier and esophageal acid clearance, 
both of which contribute to maintaining a physiologically balanced 
state.3 Dysfunction of such mechanisms eventually results in mu-
cosal damage and reflux symptoms. Acid inhibitors, such as proton 
pump inhibitors, are the most vital component in GERD manage-
ment. However, lifestyle modifications are considered to provide 
benefits similar to drug therapy.4 These include head elevation dur-
ing bedtime, earlier dinnertimes, weight loss, smoking cessation, 
and avoidance of supine position at least 3 hours after meals.4

Lifestyle improvements are a vital part of GERD management, 
as several studies have associated the development of GERD with 
various demographic/environmental factors.2 Among these, obesity 
is most commonly reported and is considered a major risk factor 
for GERD. In a study reported by El-Serag et al,5 it was confirmed 

that as individuals progressed toward being overweight and obese, 
the occurrence of GERD symptoms and erosive esophagitis (EE) 
increased 2.5-fold. In addition, a meta-analysis also proved the asso-
ciation between obesity and GERD.6 In particular, it was confirmed 
that the risk of GERD symptoms increased with increasing body 
weight, with the risk being 1.43-fold for a body mass index (BMI) 
of 25-30 kg/m2 and 1.94-fold for a BMI of > 30 kg/m2.6 In the 
meta-analysis analyzing the effect of abdominal obesity, it was con-
firmed that the odds ratio of EE increased to 1.87.7 Other factors, 
such as metabolic syndrome (MetS), may also be related to EE. A 
study conducted on 7078 patients who underwent screening endos-
copy confirmed that risk of reflux esophagitis increased by 1.42-fold 
in those with MetS. This particular finding proved that MetS also 
plays an important role in the development of GERD.8 In addition, 
a cross-sectional study of 507 patients conducted by Loke et al9 not-
ed that fasting blood sugar, triglyceride, aspartate aminotransferase, 
and alanine aminotransferase (ALT) levels were significantly higher 
in patients with EE. Other associated risk factors mentioned in epi-
demiological studies include male sex, old age, smoking, drinking 
alcohol, and diabetes.2

A study conducted by Toki et al10 utilized health examination 
data to identify factors predicting the occurrence of reflux esophagi-
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tis (meaning of EE). In this study, matching analysis was performed 
on 2066 patients with endoscopy-confirmed EE and 4132 healthy 
controls. At the time of diagnosis, it was observed that BMI, ALT 
level, smoking history, acid reflux symptoms, hiatal hernia, and ab-
sence of atrophic gastritis were independently associated with EE. 
In addition, significant differences in BMI, abdominal circumfer-
ence, fasting blood sugar, triglyceride, aspartate aminotransferase 
and ALT levels, percentage of acid reflux symptoms, and atrophic 
gastritis findings were still identified between the 2 groups at 5 years 
before the base year on longitudinal comparisons. The authors be-
lieve that these persistent differences may have had an effect on the 
occurrence of EE.

One advantage of the study is that it is able to overcome the 
limitations of cross-sectional studies. To date, most studies have 
compared the differences between patients with and without 
GERD through baseline characteristics.5,8,9 In addition, several 
studies have validated this correlation by reducing the effects of risk 
factors, such as weight loss and smoking cessation, while improv-
ing symptoms and EE.11-13 However, direct determination of the 
effect of risk factors on the occurrence of GERD over time proved 
difficult because a majority of the studies were conducted over a 
short period of time or were only analyzed at the time of diagnosis 
or study. This longitudinal study was able to confirm that BMI, 
abdominal circumference, and blood test values, which are associ-
ated with obesity, MetS, fatty liver, and diabetes, were observed to 
increase over time and were found to be significantly worse in the 
EE patient group compared with the control group.10

However, this study faced certain limitations. One is that the 
timing of EE diagnosis in relation to the study period could not be 
verified. Another is the possibility of selective bias in reflecting the 
entire population since the study mainly utilized health checkup 
data of company employees. In addition, data on drug history 
were not accurately confirmed; thus, a risk group for EE that did 
not occur due to proton pump inhibitor treatment may have been 
included in the control group. Lastly, since the presence of EE de-
fined the division between the patient and control groups, cases of 
non-erosive reflux disease (NERD) were not considered; hence, all 
cases of GERD were not included. 

Nevertheless, this study was able to identify risk factors in 
patients with a potential risk of EE through utilization of health 
checkup data. In addition, changes with respect to time were ana-
lyzed. If long-term regional cohort studies are able to combine 
several validated questionnaires on GERD and health checkup data 
including the aforementioned risk factors, the influence of lifestyle 

on the occurrence of GERD, including NERD, may be quanti-
fied. Lastly, more studies are needed to determine whether these 
factors play a pathogenic role in the development of GERD.
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