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Obesity increases gastroesophageal reflux disease through several factors. As a result, Barrett's esophagus, esophageal ad-
enocarcinoma, and gastroesophageal junctional gastric cancer are increasing. Existing studies usually defined obesity by body mass 
index and analyzed the correlation. Recently, more studies have shown that central obesity is a more important variable in upper 
gastrointestinal diseases related to gastroesophageal reflux. Studies have reported that weight loss is effective in reducing gastro-
esophageal reflux symptoms. Obesity also affects functional gastrointestinal diseases. A significant correlation was shown in upper 
abdominal pain, reflux, vomiting, and diarrhea rather than lower abdominal diseases. (Korean J Gastroenterol 2024;83:81-86)
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INTRODUCTION

As the obese population increases, related diseases are 

also increasing. In the United States, about 65% of adults 

are said to have been overweight or obese since 2000.1,2 

In Korea, the number of obese people is also steadily increasing 

due to Western eating habits and sedentary lifestyle patterns. 

In Korea, the prevalence of adult obesity and abdominal obesity 

has also continued to increase over the past 10 years. In 

2021, the prevalence of obesity in Korea was 38.4% and the 

prevalence of abdominal obesity was 24.5%.3 It is already 

known that obesity is closely related to metabolic syndrome, 

which is a combination of high blood pressure, diabetes, and 

hyperlipidemia.4 It is also closely related to gastrointestinal 

diseases, especially upper gastrointestinal diseases. This has 

been reported in several studies.5 

Peptides such as leptin and ghrelin secreted by adipocytes 

are associated with inflammation, carcinogenesis, and gastro-

intestinal motility. This review will examine each of the upper 

gastrointestinal diseases associated with obesity.

DEFINITION OF OBESITY

Obesity is usually defined in three ways. Body mass index 

(BMI) is the most commonly used unit, and it is calculated 

by dividing weight (kg) by the square of height (m2). A BMI 

of 23–24.9 kg/m2 is considered overweight, and a BMI of 

25 kg/m2 or more is considered obese. Additionally, the defi-
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Table 1. Studies on the Risk of Gastroesophageal Reflux Symptoms according to Body Mass Index

Studies Country Number of subjects
Adjusted ORs (95% CIs) according to BMI

<25 kg/m2 25–30 kg/m2 ≥30 kg/m2 

Cremonini et al.17, 2009 USA 4,096 1 2.0 (1.4–2.9) 3.4 (2.4–4.9)

Diaz-Rubio et al.18, 2004 Spain 2,500 1 1.5 (1.2–1.9) 1.7 (1.3-2.3)

El-Serag et al.19, 2005 USA 129 1 1.7 (0.7–4.2)   4.0 (1.4–11.1)

Kang et al.20, 2007 Korea 2,281 1 0.7 (0.4–1.1) 0.9 (0.4–2.4)

Murray et al.21, 2003 UK 10,537 1 1.5 (1.1–2.0) 2.2 (1.4–3.5)

Nocon et al.22, 2006 Germany 7,124 1 1.8 (1.5–2.2) 2.6 (2.2–3.2)

Rey et al.23, 2006 USA 2,500 1 1.8 (1.2–2.7) 1.9 (1.2–3.0)

Stanghellini24, 1999 USA 2,590 1 1.8 (1.5–2.3) 2.9 (2.2–3.8)

BMI, body mass index; CIs, confidence intervals; ORs, odds ratios.

nition of obesity through waist circumference is 90 cm or more 

for men and 85 cm or more for women. Lastly, men are con-

sidered obese if their waist-to-hip ratio is over 0.9 and women 

are over 0.85. This method is more accurate in identifying 

central obesity. Because obesity promotes or causes gastro-

esophageal reflux, symptoms such as heartburn, soreness, 

and reflux occur, and various diseases that develop due to 

this are also increasing.6 

PATHOPHYSIOLOGY OF OBESITY

Several factors play a role in the pathophysiology of obesity. 

Several physiological synthetic substances are excessively pro-

duced in visceral fat, including free fatty acids, leptin, adipo-

nectin, and inflammatory cytokines.7,8 When leptin levels in-

crease, mitogenic and angiogenic mechanisms are activated. 

Through this, carcinogenesis can be promoted.9 It acts as a 

pro-inflammatory cytokine in addition to these metabolic 

properties.10 Adioponectin is a substance that shows anti-in-

flammatory effects, and its concentration was found to be 

reduced in overweight people. It can help suppress the pro-

duction of tumor necrosis factor-alpha by macrophages, bind 

to mitogenic growth factors, and regulate multiple signaling 

pathways related to angiogenesis and proliferation.11,12 

Additionally, a wide range of pro-inflammatory cytokines and 

receptors, such as interleukin-6 and tumor necrosis factor, 

are produced in significant amounts in adipocytes, especially 

in the intestines.13

Ghrelin promotes gastric motility, gastric emptying, and acid 

secretion. Therefore, as ghrelin levels rise, gastric motility and 

emptying increase, which can improve symptoms of functional 

gastrointestinal diseases. Conversely, if serum ghrelin levels 

drop, symptoms such as indigestion may be more likely to 

occur.14

OBESITY AND 
GASTROESOPHAGEAL REFLUX

Gastroesophageal reflux is reported to be highly correlated 

with obesity. It is known that relaxation of the lower esoph-

ageal sphincter, high rate of esophageal hiatal hernia, accom-

panying esophageal motor and sensory dysfunction, and hor-

monal changes can work together to produce symptoms.5,15 

Studies have also reported that the extensive metabolic activ-

ity of adipocytes promotes Barrett's esophagus and esoph-

ageal adenocarcinoma.16

There are several studies on BMI and reflux symptoms 

(Table 1).17-24 Obese people have a higher prevalence of gas-

troesophageal reflux symptoms, such as heartburn or regur-

gitation, than non-obese people, and a significant correlation 

has been reported.15 An extensive public study involving ap-

proximately 65,000 people in Norway Health surveys have 

shown that the risk of reflux symptoms increases as BMI in-

creases and that the association is stronger in women, where 

estrogen may play an important role. Reflux symptoms sig-

nificantly increased at BMI ≥35 kg/m2, especially in women 

(odds ratio [OR] 6.3, 95% confidence interval [CI] 4.9–8.0 

for women vs. OR 3.3, 95% CI 2.4–4.7 for men).25

In a meta-analysis on obesity and reflux, the adjusted odds 

ratio for the association with symptoms at BMI ≥25 kg/m2 

was 1.4 (95% CI, 1.2–1.8), and the adjusted odds ratio for 

the association with erosive esophagitis was 1.8 (95% CI, 1.2–
2.7).

Additionally, the adjusted odds ratio for reflux symptoms 
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at BMI ≥30 kg/m2 was 1.9 (95% CI, 1.5–2.6).26 In a ques-

tionnaire administered to 6,226 people in the United States, 

based on people with a BMI of 20–22.4 kg/m2, the odds 

ratio for the occurrence of gastroesophageal reflux symptoms 

in BMI <20 kg/m2 was 0.7 (95% CI, 0.5–0.9), and the odds 

ratio increased to 2.9 (95% CI, 2.2–3.9) for BMI ≥35 kg/m2.27 

In a population-based study of 7,124 people in the general 

population in Germany, obesity was reported to increase the 

risk of reflux symptoms (OR 2.6, 95% CI, 2.2–3.2).22

Obesity has been reported to cause symptoms and affect 

the severity and frequency of gastroesophageal reflux.27,28 

Reflux symptoms are more closely related to obesity than 

heartburn. It is said that the severity of reflux symptoms in 

obese people is approximately 2.1 times higher than in normal 

people. Additionally, a Spanish study found that the risk of 

developing reflux symptoms increased 1.5 times for weight 

gain of less than 5 kg and approximately three times for 

weight gain of more than 5 kg.23

CENTRAL OBESITY AND WEIGHT LOSS

According to several studies, central obesity appears to be 

more important in the occurrence of reflux symptoms than 

simple BMI. A United States study performed 24-hour ambula-

tory pH monitoring on 206 patients showed a relationship 

between waist circumference, esophageal acid exposure, and 

obesity.29 In a domestic study, the odds ratio of erosive esoph-

agitis was 0.7 (95% CI, 0.4–1.1) at a BMI of 25–30 kg/m2 

and 0.9 (95% CI, 0.4–2.4) at a BMI ≥30 kg/m2, which did 

not increase the risk.20 On the other hand, for central obesity, 

the odds ratio rose to 2.4 (95% CI, 1.4–3.9). Additionally, hia-

tal hernia was an independent risk factor with an odds ratio 

of 9.0 (95% CI, 4.9–16.4). There are also studies comparing 

obesity and gastroesophageal reflux by race. Both BMI and 

waist circumference showed a more pronounced correlation 

with gastroesophageal reflux symptoms in white men.30

There are several studies examining whether losing weight 

improves reflux symptoms in gastroesophageal reflux. The 

European HUNT study published in 2013 showed that the 

more weight loss in the general population, the greater the 

reduction in gastroesophageal reflux symptoms.31 Also, in a 

United States study, structured weight loss showed complete 

resolution of gastroesophageal reflux symptoms. It was even 

said that it was possible.32 However, on the contrary, there 

were reports that reflux symptoms did not improve even after 

weight loss and that medication had to be taken every day 

as before.33,34 A study conducted on the general population 

in Sweden showed no correlation between the degree of obe-

sity and symptoms.35 A Korean study including 15,295 people 

reported that erosive esophagitis significantly improved after 

weight loss.36 2020 Seoul Consensus recommend weight re-

duction as important.37

OBESITY AND BARRETT'S ESOPHAGUS

Barrett's esophagus can be said to result from chronic, re-

petitive gastric acid reflux. Relaxation of the lower esophageal 

sphincter, a high rate of esophageal hiatal hernia, esophageal 

motor and sensory abnormalities, and hormonal changes can 

all work together to cause symptoms.16,38 Studies are showing 

that as obesity increases, the rate of Barrett's esophagus 

increases.38 The risk of developing Barrett's esophagus in-

creased in BMI ≥30 kg/m2 (OR 4.0; 95% CI 1.4–11.1) and 

high visceral fat area (OR 3.2; 95% CI 1.1–9.3).19 Although 

it is not yet a large proportion in Korea, Barrett's esophagus, 

esophageal adenocarcinoma, or gastroesophageal junction 

(GEJ) cancer accounts for a very high proportion in the United 

States.39 This can also be a long-term complication of obesity. 

A study looked at the relationship between abdominal fat and 

Barrett's esophagus.40 In a case-control study in the United 

States, visceral abdominal fat was analyzed through abdomi-

nal computerized axial tomography images of 173 patients 

with Barrett's esophagus. Compared with 515 control sub-

jects, Barrett's esophagus patients had a visceral adipose tis-

sue to subcutaneous adipose tissue ratio that was approx-

imately twice as high.

OBESITY AND ESOPHAGEAL/GEJ GASTRIC 
CANCER

Risk factors for esophageal adenocarcinoma include drinking 

alcohol and obesity. Although other malignancies have been 

linked to obesity, esophageal adenocarcinoma is believed to 

have a stronger association. The mechanism of obesity and 

esophageal adenocarcinoma can be a step-by-step process, 

starting from gastroesophageal reflux and passing through 

Barrett's esophagus to esophageal adenocarcinoma. In various 

studies, the risk of obese people developing esophageal ad-
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Table 2. Studies on the Risk of Esophageal Adenocarcinoma according to Body Mass Index

Studies Country Number of subjects Reference BMI Cut-off BMI for obesity Odds ratios (95% CIs)

Abnet et al.41, 2008 USA 50,000 <25 kg/m2 ≥25 kg/m2 1.3 (1.1–1.5)

Jansson et al.42, 2005 Sweden 260,052 <25 kg/m2 ≥25 kg/m2 1.5 (1.1–2.1)

Lukanova et al.43, 2006 Sweden 68,786 <25 kg/m2 ≥25 kg/m2 1.2 (0.7–1.9)

Oh et al.44, 2005 Korea 781,283 <25 kg/m2 ≥25 kg/m2 1.1 (1.0–1.2)

Reeves et al.45, 2007 UK 1,200,000 <25 kg/m2 ≥25 kg/m2 1.1 (0.9–1.4)

Sjödahl et al.46, 2008 Sweden 73,133 <25 kg/m2 ≥25 kg/m2 1.7 (1.3–2.2)

Veugelers et al.5, 2006 Canada 159 20–25 kg/m2 ≥30 kg/m2 4.5 (1.5–13.9)

BMI, body mass index; CIs, confidence intervals.

enocarcinoma is usually reported to be 1.3 to 4.5 times higher 

(Table 2).5,41-46 In the United States, which has the highest 

obesity rate, esophageal adenocarcinoma increased approx-

imately six-fold between 30 and 40 years, with a clear increase 

in non-smokers, not the elderly. In one epidemiological study, 

the odds ratio for esophageal adenocarcinoma and GEJ cancer 

was 2.4 (95% CI, 1.8–3.2) for a BMI of 35–40 kg/m2. At 

BMI ≥40 kg/m2, the odds ratios for esophageal adenocarcinoma 

and GEJ cancer, respectively, were 4.8 (95% CI, 3.0–7.7) and 

3.1 (1.9–5.0).47

Additionally, in a meta-analysis on the occurrence of obesity 

and esophageal adenocarcinoma, the odds ratios of esoph-

ageal adenocarcinoma and GEJ gastric cancer in obese peo-

ple were 2.4 (95% CI, 2.0–2.8) and 1.5 (95% CI, 1.2–1.9), 

respectively.48 There was also a study showing that GEJ gas-

tric cancer, unlike non-GEJ gastric cancer, showed an associa-

tion with obesity. At BMI ≥25 kg/m2, the risk of overall stom-

ach cancer did not increase, but the risk of GEJ gastric cancer 

increased.49 In a 2006 Canadian case-control study, obese 

people compared to normal weight people. The odds ratio 

for developing esophageal adenocarcinoma was 4.5 (95% CI, 

1.5–13.9).5

OBESITY AND FUNCTIONAL 
GASTROINTESTINAL DISEASES

The relationship between obesity and gastroesophageal re-

flux disease or esophageal adenocarcinoma has been re-

ported relatively frequently, but there has not yet been much 

research on functional dyspepsia. Although functional dyspep-

sia may overlap with other diseases, there may also be ambig-

uous reasons for the patient's symptoms. However, studies 

related to related symptoms report a stronger relationship be-

tween diseases of the upper abdomen and obesity than the 

lower part.

In a meta-analysis that included data from over 77,000 

people in 21 studies, obesity increased the risk of other func-

tional gastrointestinal diseases in addition to gastro-

esophageal reflux symptoms. Upper abdominal pain (OR, 2.7; 

95% CI, 1.2–5.3), gastroesophageal reflux (OR, 1.9; 95% CI, 

1.7–2.1), vomiting (OR, 1.8; 95% CI, 1.3–2.4), retching (OR, 

1.8; 95% CI, 1.3–2.4), chest pain/heartburn (OR, 1.7; 95% 

CI, 1.5–2.0), diarrhea (OR, 1.5; 95% CI, 1.3–1.6), incomplete 

evacuation (OR, 1.3; 95% CI, 1.0–1.7).50 On the other hand, 

lower abdominal pain, nausea, bloating, constipation, fecal 

incontinence, and anal blockage were not related to obesity.

In a study using postal questionnaires randomly sent to 

5,000 Australian adults, abdominal pain (OR, 1.3; 95% CI, 

1.0–1.8), esophageal symptoms (OR, 1.4; 95% CI: 1.0–1.8), 

diarrhea (OR, 1.9; 95% CI, 1.5–2.3) was associated with obe-

sity, but dysmotility symptoms or constipation were not asso-

ciated with obesity.51 Another survey study conducted in 

Norway also found that obesity increased the occurrence of 

functional gastrointestinal symptoms (OR, 1.6; 95% CI, 1.1–
2.5).17 Many studies have shown that obesity is associated 

with upper abdominal gastrointestinal diseases or diarrhea 

rather than lower gastrointestinal diseases.6

CONCLUSION 

Obesity increases gastroesophageal reflux disease through 

several factors. As a result, Barrett's esophagus, esophageal 

adenocarcinoma, and GEJ gastric cancer are increasing. 

Studies on the treatment of long-term complications of gastro-

esophageal reflux caused by obesity are actively underway, 

and existing studies usually define obesity by BMI and analyze 
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the correlation. Recently, more studies have shown that cen-

tral obesity is a more important variable in upper gastro-

intestinal diseases related to gastroesophageal reflux.

In particular, Korea showed a greater association between 

central obesity and related symptoms than Western countries. 

Obesity is more clearly associated with upper gastrointestinal 

disease than lower gastrointestinal disease, and Korea shows 

different characteristics and behavior patterns from Western 

countries. Therefore, various studies are expected to be con-

ducted in non-Western countries, including Korea.
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