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Fast Eating Speed Increases the Risk of
Endoscopic Erosive Gastritis in Korean
Adults
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Background: Fast eating or overeating can induce gastrointestinal diseases such as gastritis. However, the associa-
tion between gastritis and speed of eating is unclear. The aim of this study was to determine whether eating speed
is associated with increased risk of endoscopic erosive gastritis (EEG).

Methods: We carried out a cross-sectional study involving 10,893 adults who underwent a general health checkup
between 2007 and 2009. Two groups, EEG patients and EEG-free patients, were compared by using the t-test and
the chi-square test. Multiple logistic regression analyses were performed to investigate the association between eat-
ing speed and EEG.

Results: The group with EEG had a higher proportion of males, average age, body mass index, and percentages of
current smokers and risky drinkers than those without EEG. After adjusting for anthropometric, social, and endo-
scopic parameters, the group with the highest eating speed (<5 min/meal) had 1.7 times higher risk for EEG than
the group with the lowest eating speed (= 15 min/meal) (odds ratio, 1.71; 95% confidence interval, 1.20-2.45).
Conclusion: High eating speed is an independent risk factor for EEG. Our results indicate the need for further stud-
ies to clarify the role of eating speed in gastritis.
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INTRODUCTION

Erosive gastritis is caused by damage to the gastric mucosa
with a depressed area due to erosion on the hemispheric nod-
ule. Although the pathophysiology of erosive gastritis has not
been clarified yet, it is thought to occur because of an imbal-
ance between the defenses of the stomach wall and offensive
factors in the stomach. The defenses of the stomach wall include
mucus, bicarbonate, tissue regeneration ability, and mucosal
blood flow, while the offensive factors include gastric acid, pep-
sin, nonsteroidal antiinflammatory drugs, alcohol, and Helico-
bacter pylori.V

Studies have reported a higher prevalence of digestive dis-
eases with mucosal lesions such as erosive gastritis, gastric ul-
cer, and duodenal ulcer among those with a relatively higher
body mass index (BMI).>¥ High eating speed and overeating
are likely to be related to gastrointestinal diseases such as gas-
tritis. Those who eat faster tend to feel less satiated than those
who eat slower and, consequently, tend to eat more.” Overeat-
ing causes food to stay in the stomach longer; this means that
the gastric mucosa is exposed to gastric acid for longer dura-
tions. Thus, the likelihood of gastrointestinal diseases increas-
es.” Despite the likelihood of high eating speed causing diges-
tive diseases through this mechanism, to our knowledge, no
study has been conducted as yet to examine the relationship.

The present study aimed to determine the association be-
tween high eating speed and endoscopic erosive gastritis (EEG)
among subjects coming to a health center for a general health
checkup.

METHODS

1. Study Participants

This cross-sectional study was conducted on 12,593 participants
who had undergone regular health checkups between March 1,
2007 and March 31, 2009 at a health promotion center in Korea
University Anam Hospital. The study participants underwent
physical examination, including esophagogastroduodenosco-
py, and filled a questionnaire on smoking, drinking, and eating
speed. Subjects who did not undergo endoscopy (n=1,692)
and whose endoscopic biopsy examination revealed cancer
(n=8; seven gastric adenocarcinomas and one esophageal
squamous cell carcinoma) were excluded from the study, re-
sulting in the final total of 10,893 participants. All participants
gave written informed consent, and the study protocol was ap-
proved by the institutional review board of the Korea University
Anam Hospital (IRB No. AN09141-001).

2. Anthropometric Measurements and Questionnaires
Height and weight were measured with the participants in light-
weight clothes and stocking feet. All participants filled out a
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structured, self-report questionnaire through which data were
collected on disease history; medication history; sociodemo-
graphic factors such as sex, age, education level, marital status,
and occupation; and lifestyle factors such as smoking and drink-
ing habits and physical activity. Risky drinking was defined as
an average daily alcohol consumption of >20 g.

3. Nutritional Assessment

Aregistered dietitian examined the dietary habits of the partici-
pants in one-on-one interviews. The amount and frequency of
food intake was examined via a food frequency questionnaire.
Eating speed was classified into four categories according to
the self-reported time taken to complete a meal: (1) <5 min-
utes, (2) 5-10 minutes, (3) 10-15 minutes, and (4) >15 minutes.

4. Endoscopic Examination and Esophagogastroduodenal

Lesion Classification
Esophagogastroduodenoscopy (GIF-H260; Olympus Optical
Co., Tokyo, Japan) was performed by two gastroenterologists,
each of whom had over 5 years of endoscopic experience with
over 10,000 cases. Endoscopic diagnoses included ‘reflux esoph-
agitis, ‘Barrett esophagus, ‘hiatal hernia, ‘atrophic gastritis, ‘su-
perficial gastritis, ‘erosive gastritis, ‘intestinal metaplasia, ‘gas-
tric ulcer, ‘duodenal ulcer, ‘duodenitis, ‘stomach polyps, and
‘submucosal tumor’ Finally, another experienced endoscopist
reexamined the endoscopic photographs to confirm the diag-
noses.

An ‘erosion’ was defined as a flat or slightly depressed white
lesion surrounded by a red wall or accompanied by small sur-
face bleeding.” ‘Erosive gastritis’ was diagnosed when gastritis
with erosion was seen at endoscopy. Infection with H. pylori
was determined by the cresyl-violet staining of mucosal tissue
or with a urea breath test.

5. Statistical Analysis

The EEG group and EEG-free group were compared in terms
of clinical characteristics, lifestyle factors, eating speed, and en-
doscopic findings using the t-test and the chi-square test. The
relationship between eating speed and erosive gastritis was ex-
amined with logistic regression analysis. Variables that were
significantly associated with erosive gastritis in the univariate
analysis (P <0.05) were included as covariates in multivariate
analysis. In model 1, sex, age, and BMI were included as covari-
ates, and in model 2, current smoking and risky drinking were
included in addition to the covariates in model 1. In model 3,
the covariates included reflux esophagitis, atrophic gastritis,
gastric ulcer, duodenal ulcer, duodenitis, and H. pylori infection
in addition to the covariates of model 2. For the trend analysis,
eating speed as a continuous variable was applied to the logis-
tic regression model. All statistical analyses were performed
with SPSS ver. 12.0 (SPSS Inc., Chicago, IL, USA), and a two-
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sided P-value <0.05 was regarded as statistically significant.

RESULTS

1. General Characteristics of the Subjects

The general characteristics of the subjects are shown in Table 1.
In all, 4,119 (37.8%) of the 10,893 subjects were found to have
EEG. The EEG group had a higher proportion of men and high-
er average age and BMI than the EEG-free group (P <0.001). The
proportions of current smokers and risky drinkers were higher
in the EEG group (P <0.05) as also the proportion of those who
reported high eating speeds (P <0.001).

2. Comparison of Other Endoscopic Findings by Endoscopic
Erosive Gastritis Status

Endoscopic findings other than erosive gastritis were compared
between the EEG group and the EEG-free group (Table 2). The
EEG group showed higher prevalence of reflux esophagitis, du-
odenitis, gastric ulcer, and duodenal ulcer than the EEG-free
group (P<0.001), but lower prevalence of atrophic gastritis and
H. pyloriinfection (P <0.001).

3. Risk of Endoscopic Erosive Gastritis by Eating Speed

In all three models, subjects with an eating speed < 5 minutes
and 5-10 minutes showed a higher risk of EEG than those with
an eating speed > 15 minutes (Table 3). In model 3, in which all

Table 1. Characteristics of the study participants according to the presence of EEG
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possible confounding variables were included, the risk of EEG
increased as the eating speed increased (P for trend <0.001),
with the risk being 71% higher among subjects with an eating
speed of <5 minutes compared to those with an eating speed
of >15 minutes (odds ratio, 1.71; 95% confidence interval, 1.20-
2.45).

DISCUSSION

This study examined the association between eating speed and
EEG. The results showed that high eating speed was associated
with increased risk of EEG. It was found to be an independent
risk factor for EEG, even after adjusting for variables such as
BM]I, lifestyle, and other endoscopic findings.

To explain the association between high eating speed and
increased risk of EEG, the following mechanisms can be con-
sidered. The first is the possibility that the gastric mucosa is
damaged due to the increased time during which food remains
in the stomach. Those who eat fast are likely to chew the food
less in terms of the number of chews before swallowing and
the total time spent chewing.” Since the stomach is exposed to
gastric acid for a longer time because of the time for which food
remains in it, the likelihood of damage to the mucosa also in-
creases.” The second possibility is the increased likelihood of
overeating when eating fast. Those who eat fast are often under
psychological stress, which increases cortisol levels, thereby re-
gulating homeostasis and metabolism of the body, and leading
to overeating.” In addition, fast eating can lead to overeating

o EEG EEG-free controls .
Characteristic (=419 (n=6,774) P-value
! ! Table 2. Secondary endoscopic findings according to the presence of EEG
Sex (male) 2,354 (57.1) 3,514 (51.9) <0.001
Age () 496+11.8 470£122  <0.001 Endoscopic finding 0 :Ef? 19 EE(?r;ffg %t)m's P-value*
Body mass index (kg/m? 243+3.0 236+3.2 <0.001 ! !
Current smoker 1,114 (27.1) 1,510 (22.4) <0.001 Reflux esophagitis 3,277 (79.6) 5,164 (76.2) <0.001
Risky drinker 886 (22.0) 1,342 (20.3) 0.04 Atrophic gastritis 818 (19.9) 2,267 (33.5) <0.001
Eating speed <0.001 Duodenitis 464 (11.3) 362 (5.3) <0.001
<5 min 380 (10.0) 485 (8.1) Ulcer
5-10 min 1,806 (47.7) 2,577 (42.9) Stomach 208 (5.0 189 (2.8) <0.001
10-15 min 1,265 (33.4) 2,242 (37.3) Duodenum 2,044 (49.6) 2,617 (38.6) <0.001
>15min 332 (8.8) 704 (11.7) Presence of Helicobacter pylori 918 (565.0) 1,187 (64.8) <0.001
Values are presented as number (%) or mean % standard deviation. Risky drinker (n=1,669) (n=1831)
was defined as a person with an average daily alcohol consumption of >20 g. Values are presented as number (%).
EEG, endoscopic erosive gastritis. EEG, endoscopic erosive gastritis.
*Calculated with t-test (continuous variables) or chi-square test (categorical variables). *Calculated with chi-square test.
Table 3. Odds ratios (and 95% confidence intervals) for endoscopic erosive gastritis according to eating speed
Model Eating speed group P for trend
<5 min 5-10 min 10-15 min >15 min
Model 1* 1.40 (1.15-1.69) 1.35 (1.17-1.57) 1.14 (0.99-1.33) 1.00 <0.001
Model 2 1.38 (1.14-1.68) 1.37 (1.18-1.59) 1.16 (0.99-1.35) 1.00 <0.001
Model 3+ 1.71 (1.20-2.45) 1.85 (1.41-2.44) 1.49 (1.13-1.97) 1.00 <0.001

Values are presented as odds ratios (95% confidence intervals).

*Adjusted for sex, age, and body mass index. "Adjusted for all covariates in model 1, plus current smoking and risky drinking (average daily alcohol consumption of >20 g).
*Adjusted for all covariates in model 2, plus reflux esophagitis, atrophic gastritis, gastric ulcer, duodenal ulcer, duodenitis, and the presence of Helicobacter pylori.
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because reduced exposure to gustatory, olfactory, and visual
stimuli can result in delayed satiety.” Fast eating may also cause
less satiety by slowing down the reactions of peptide YY or glu-
cagon-like peptide 1, which suppress appetite.”

Examination of the relationship between EEG and the other
endoscopic findings shows a higher prevalence of reflux esoph-
agitis, duodenitis, gastric ulcer, and duodenal ulcer among pa-
tients with EEG than among the EEG-free group. Since reflux
esophagitis, duodenitis, gastric ulcer, and duodenal ulcer are
closely related to gastric acid exposure, the possibility that gas-
tric acid plays an important role in the genesis of EEG should
be considered.””

The relationship between H. pylori infection and EEG is cur-
rently unclear. It has been reported that H. pylori infection in-
dependently increases the risk of erosive lesions such as gastric
ulcer as well as of ulcerative bleeding.'” On the other hand, it
has also been reported that subjects with erosive gastritis and
chronic gastritis showed no significant difference compared to
controls in terms of H. pylori infection rates.'” In the present
study, the H. pylori infection rate was relatively higher in the
subjects without erosive gastritis. In acute H. pylori infection,
increased somatostatin and reduced histamine secretion causes
suppression of gastric acid secretion.”® Similarly, in chronic H.
pylori infection, the atrophy of gastric mucosa that is seen in
most patients causes reduced gastric acid secretion.'*'® There-
fore, it may be concluded that erosive gastritis resulting from
excessive gastric acid and H. pylori infection are negatively as-
sociated. The high prevalence of atrophic gastritis among sub-
jects without erosive gastritis in this study may also be attribut-
able to H. pyloriinfection. However, the results should be inter-
preted cautiously, given that this study was conducted on sub-
jects coming for routine health checkups and, in this group, it is
likely that the H. pylori test was performed selectively in those
with known gastric lesions such as gastroduodenal ulcers or
atrophic gastritis rather than in randomly selected subjects.

This study has several limitations. First, this study used data
collected from individuals who participated in health checkups
and, therefore, it is difficult to generalize the study results to the
general population. Second, due to the nature of the checkup,
endoscopic biopsy was performed only on selected patients
and, any interpretation of the H. pylori infection rates is there-
fore of limited value. Third, the measurement of the eating speed
was based on self-reported estimate of the duration of the meal
consumption and, as such, its accuracy can be questioned. For
example, those with functional gastrointestinal diseases may
have underreported the length of their meal consumption be-
cause of the widespread belief among Koreans that fast eating
is not good for digestion. Fourth, because this is a cross-section-
al study, the temporal association between high eating speed
and erosive gastritis is unclear and therefore causality cannot
be established.
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In conclusion, high eating speed was found to be associated
with an increased risk of EEG. Prospective studies and further
research on the mechanisms that may be involved are needed
to identify the specific role of high eating speed in the develop-
ment of gastritis.
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