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ENDOSCOPIC APPEARANCE OF GASTROESOPHAGEAL REFLUX DISEASE AND ITS
ASSOCIATION WITH BODY MASS INDEX

Abstract. Introduction. Gastroesophageal reflux disease (GERD) is a common condition characterized by
the presenting symptoms of heartburn and/or regurgitation.

GERD affects millions of people worldwide and has an estimated worldwide prevalence of 8-33%. An
important risk factor for GERD is obesity, which has been increasing in prevalence and is strongly associated with
adverse metabolic, cardiovascular, chronic inflammatory and malignant health outcomes.

The aim of the study. To study the association between the BMI and endoscopic appearance of GERD.

Materials and methods. Retrospective study, medical documentation of 250 patients in Health center 4, Riga,
Latvia has been analyzed. Data included patients gender, age, weight, height, calculated BMI (body mass index),
stage of GERD using Los Angeles classification. The association between BMI and endoscopic appearance of
GERD was studied using various statistical tests - Shapiro-Wilk test, Kolmogorov-Smirnov test, nonparametric
test - Kruskal-Wallis test, Pairwise Comparisons and Chi Square test.

Results. From 250 total cases of endoscopic positive GERD, 59% (147) representatives were women and
41% (103) were men. The median age of the patients was 40(31.75-50.00) years. The median BMI was
27.16(23.79-30.13) kg/m?. The median BMI in GERD groups A — 25,24 (22.75-28.73), B - 28.91(26.04-30.31)
and C - 30.04(27.71-32.01) kg/m?2. The distribution of BMI differs across GERD stages (p<0.001). BMI is
statistically significantly higher between patients with diagnosed GERD, stage B (28.91(26.04-30.31) kg/m?) than
stage A (25.24(22.75-28.73) kg/m?) (p<0.05). And BMI is statistically significantly higher between patients with
diagnosed GERD, stage C (30.04(27.71-32.01)) kg/m?) than stage A (25.24(22.75-28.73) kg/m?) (p<0.001).

Conclusion. This study demonstrates an association between the BMI and endoscopic appearance of GERD.
The median BMI is higher in GERD stages where mucosal damage is greater.

Key words: GERD (gastroesophageal reflux disease), BMI (body mass index), upper gastrointestinal
endoscopy, obesity, risk factors.

INTRODUCTION

Gastroesophageal reflux disease (GERD) is a
condition in which acid backs up from the stomach into
the esophagus and even up to the throat, irritating their
lining tissues. GERD is a common chronic disorder in
developed countries of the world. GERD affects
millions of people worldwide and has an estimated

worldwide prevalence of 8-33%, the prevalence in the
Western world was found to be 10-20% and less than 5
percent in Asia. Gastroesophageal reflux disease is one
of the most frequent diseases encountered by primary
care physicians and gastroenterologists. [1.2.4.]

The classic and most common symptoms of
GERD is heartburn and regurgitation. Other symptoms
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include globus sensation, dysphagia, odinophagia and
chest pain. If symptoms are left untreated, a major
concern is the potential risk of peptic strictures, Barret's
metaplasia and esophageal adenocarcinoma associated
with GERD. Extraesophageal manifestations are also
common, but not always diagnosed, symptoms include
chronic cough, asthma, laryngitis, sinusitis, hoarseness,
pharyngitis and dental erosion syndrome. [3.7.]

Risk factors include older age, excessive body
mass index (BMI), smoking, anxiety/depression, and
less physical activity at work. [1.]

Maev, Yurenev et al published that
epidemiological data indicate that obesity is a
significant risk factor for developing GERD due to

increased intra-abdominal pressure and
gastroesophageal gradient, slowing of gastric
evacuation and formation of hiatal hernia. Abdominal
obesity increases complications of GERD: erosive
esophagitis, Barrett's esophagus and adenocarcinoma.
[9.]

Body mass index (BMI) is an index of weight-
for-height that is commonly used to classify
overweight and obesity in adults. World health
organization defines that overweight people are these
who have BMI greater than or equal to 25 kg/m?; and
obesity - BMI greater than or equal to 30 kg/m?.
(Table 1) [8.]

Table 1

Classification of body mass index

Classification BMI (kg/m?) Risk of comorbidities
Underweight <185 Low
Normal range 18.5-24.9 Average
Overweight 25.0-29.9 Mildly increased
Obese >30.0
Class | 30.0-34.9 Moderate
Class Il 35.0-39.9 Severe
Class 1l >40.0 Very severe

WHO report that in 2016, more than 1.9 billion
adults aged 18 years and older were overweight.
Among them over 650 million adults were obese. The
prevalence of overweight and obesity among children
and adolescents aged 5-19 has been risen dramatically
from just 4% in 1975 to just over 18% in 2016. [8.]

Mandeep Singh, Jaehoon Lee et al published that
the overall prevalence of GERD symptoms is high
(37%) in overweight and obese subjects. A structured
weight loss program can lead to complete resolution of
GERD symptoms in the majority of these subjects. [5.]

GERD classification is based on the apperance of
the esophageal mucosa on upper endoscopy. First,
erosive esophagitis or endoscopy positive GERD is

characterized by endoscopically visible breaks in the
distal esophaeal mucosa with or witout symptoms of
GERD. Second, nonerosive reflux disease or
endoscopy negative reflux disease is characterized by
the presence of symptoms without visible esophageal
mucosal injury. [1.2.]

The most commonly used diagnostic test for the
evaluation of GERD is the upper gastrointestinal
endoscopy or esophagogastroduodenoscopy (EGDS).
The benefit of endoscopy is visualization of the
esophageal mucosa. [6.]

The Los Angeles classification is the most
thorougly evaluated classification for esophagitis and is
the most widely used. (Table 2) [1.]

Table 2
Los Angeles classification of GERD
Grade Endoscopic description
A One or more mucosal break < 5mm that does not extend between the tops of two mucosal folds.
B One or more mucosal break > Smm that does not extend between the tops of two mucosal folds.
C One or more mucosal break that is continuous between the tops of two or more mucosal folds
but that involves < 75 % of the circumference.
D One or more mucosal break that involves > 75 % of the esophageal circumference

MATERIALS AND METHODS

The retrospective research was carried out at
Health center 4, Riga, Latvia by analyzing medical
documentation of 250 patients that had referred for
upper gastrointestinal endoscopy and have been
diagnosed with endoscopic positive GERD between
January 2018 and October 2019. Data included patients
gender, age, weight, height (obtained from patient self-
administered questionnaire) and stage of GERD
(obtained from endoscopists conclusion of procedure —
upper gastrointestinal endoscopy).

By using data of weight and height from self-
administered questionnaire BMI was calculated for all
patients by using formula:

weight(kg)

BM| = —————
(height(m))z

and they were classified as underweight (BMI
<18.5), normal weight (BMI 18.5 -24.9), overweight
(BMI 25-29.9) and obese (BMI>30) according to WHO
BMI classification. Patients were divided into groups
regarding GERD stage by using Los Angeles staging
system — grade A, B, C or D.

Data was statistically processed in IBM SPSS
Statistics 22. Descriptive statistics (median, quartiles,
mean, standard deviation, minimum, maximum) and
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frequencies were used to describe included patients in
common and also to describe researched groups.

The association between the BMI and endoscopic
appearance of GERD was studied using various
statistical tests. To identify normality of data Shapiro-
Wilk test and Kolmogorov-Smirnov test was used.
According to these tests variables do not follow normal
distribution, so further there were nonparametric tests
used in analysis. Independent sample nonparametric
test (Kruskal-Wallis test) was performed. To compare
GERD groups in pairs Pairwise Comparisons were
used. Last the Chi Square test was performed to identify
if there is a statistically significant difference between
BMI groups. Level of statistical significance was
accepted at p value less than 0,05.

RESULTS

From 250 total cases of endoscopic positive
GERD, 59% (147) representatives were women and
41% (103) were men.

To identify normality of data Shapiro-Wilk test
and Kolmogorov-Smirnov test was used. According to
these tests variables (gender, age, weight, height, BMI)
do not follow normal distribution, so further there were
nonparametric tests used in analysis that are based on
median data.

The median age of the patients was 40(31.75-
50.00) years (Table 3). The median BMI was
27.16(23.79-30.13) kg/m? (Table 3).

Table 3
Overall description of patients
M(SD) Me(Q1-Q3) Min-Max
Age, years 41.62(12.66) 40(31.75-50.00) 17-78
Height, m 1.75(0.10) 1.76(1.68-1.82) 1.35-2.06
Weight, kg 85.11(18.00) 85.00(72.00-97.00) 44-174
BMI, kg/m? 27.60(5.24) 27.16(23.79-30.13) 18.11-52.53

Among these cases the most common endoscopic
finding was GERD, grade A (61.2%(153)), followed by
grade B (20.4%(51)), grade C (18.4%(46)), none of the
patients had GERD, grade D.

Similar as in common divided by GERD groups
data of variables do not follow normal distribution. The
description of GERD groups is shown in Table 4. The

median BMI in GERD groups A, B and C is as follows
- 25.24(22.75-28.73),  28.91(26.04-30.31) and
30.04(27.71-32.01) kg/m?. In conclusion — the median
BMI is higher in GERD stages where mucosal damage
is greater. Further analysis is necessary to identify if
these differences described above are statistically
significant.

Table 4
Description of patients by GERD groups
GERD, stage
A B C
Me(Q1-Q3) Me(Q1-Q3) Me(Q1-Q3)
Age, years 40.00(32.00-50.00) 39.00(30.00-46.00) 40.50(31.75-51.00)
Height, m 1.76(1.66-1.81) 1.80(1.73-1.86) 1.76(1.70-1.82)
Weight, kg 77.00(67.50-90.00) 92.00(85.00-104.00) 93.00(82.75-102.50)
BMI, kg/m? 25.24(22.75-28.73) 28.91(26.04-30.31) 30.04(27.71-32.01)

Nonparametric data was compared through
independent sample nonparametric test (Kruskal-
Wallis test). The distribution of BMI differs across

GERD stages (p<0.001). Distribution of the BMI
according to the GERD stages is graphically depicted
in box plot chart (Figure 1).
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Figure 1. Distribution of the BMI according to the GERD stages

To compare GERD groups according to BMI in
pairs Pairwise Comparisons were performed. The test
shows that BMI is statistically significantly higher
between patients with diagnosed GERD, stage B
(28.91(26.04-30.31) kg/m?) than stage A (25.24(22.75-
28.73) kg/m?) (p<0.05). And BMI is statistically
significantly higher between patients with diagnosed
GERD, stage C (30.04(27.71-32.01)) kg/m?) than stage
A (25.24(22.75-28.73) kg/m?) (p<0.001).

Patients were divided in groups regarding BMI
and these groups were ranked as follows in a
descending order: overweight — 96 cases (38.4%),
normal weight — 86 (34.4%), obese — 67 (26.8%),
underweight — 1 (0.4%).
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By performing Chi Square test it was identified
that there is a statistically significant difference
between BMI groups (x?(4) = 36.95, p<0.001). Cluster
bar chart depicts association between GERD stages and
BMI groups (Figure 2). There are statistically
significantly more patients in group of patients with
normal weight who have been diagnosed with GERD,
stage A (48%) than stage B (18%) and stage C (9%).
There are no statistically significant differences
between GERD stages among overweight patients. In
group of obese patients there are statistically
significantly more patients with GERD, stage C (50%)
than stage A (19%).

GERD
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ncrmal waight
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Figure 2. Association between GERD stages and BMI group.
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