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Abstract

Background and aim: An association between high body mass index (BMI) and gastroesophageal reflux
disease (GERD) has been proposed but the relationship between the severity of obesity, the prevalence of
symptoms and gravity of esophagitis is still unclear. Aim of this study was to evaluate the prevalence of symptomatic
GERD and esophagitis in female obese subjects compared to a group of female with typical GERD symptoms.

Material and methods: 193 obese women (Group A) scheduled for bariatric surgery and 193 normal weight
female with typical GERD symptoms (Group B) were submitted to complete history (recording voluptuary habits) and
validated questionnaire for symptomatic diagnosis of GERD (GIS: GERD Impact Scale). Each patient underwent
upper GI endoscopy to evaluate the prevalence of erosive esophagitis. Erosive esophagitis was diagnosed
according to Los Angeles Classification of esophagitis.

Results: We enrolled 193 female patients in Group A and 193 patients in Group B. Mean age (± sd) was 48.6 ±
13.6 years in Group A and 51.4 ± 15.3 years in group B. Mean BMI was 43.6 ± 9.2 in group A and 23.6 ± 3.7 in
Group B (P<0.001). The perception of GERD symptoms was higher in group B: the mean value of GIS was 1.72
when compared with 0.34 obtained in Group A (P<0.001). The mean value of score for typical GERD symptoms was
2.65 in group B and 0.85 in group A (P<0.001). All patients in Group B recorded at least one typical GERD symptom
(heartburn and regurgitate) but only 26.9% of patients in Group A recorded these symptoms (P<0.001).

Esophageal erosion were present in 97/193 (50.3%) in Group A and in 45/193 (23.3%) in Group B (P<0.001).

Conclusions: We can conclude that the impact of erosive esophagitis in obese patients could be considered
more severe than gravity and frequency of symptoms.

Keywords: GI endoscopy; Esophageal adenocarcinoma;
Gastroesophageal reflux disease

Introduction
Population-based studies suggest that GERD, defined by at least

weekly heartburn and/or regurgitation, is a common condition with
an approximate prevalence of 10-20% in Western populations,
whereas in Asia the prevalence is reported to be less than 5% [1]. Of
note, the prevalence of GERD has been steadily increasing in the
United States, Western Europe, and Scandinavian countries and has
been associated with a range of risk factors, including obesity [1]
Similarly, the prevalence of obesity, typically defined as a body mass
index (BMI) ≥ 30 kg/m2, has increased to epidemic proportions during
the last two decades [2,3].

A wide variety of evidences (including review articles and meta-
analysis) have estimated that obesity is associated with a significant
increase in the risk for GERD symptoms, erosive esophagitis, and
esophageal adenocarcinoma as compared to individuals with normal
BMI [4-6].

Furthermore, a study performed on a large number of monozygotic
twins, confirmed that BMI seems to be a risk factor for GERD
symptoms [7]. Moreover, in patients with GERD, higher BMI was
associated with more severe and more frequent reflux symptoms and
esophagitis [8]. A newsworthy large cohort study showed that BMI
was associated with GERD symptoms in both normal-weight and
overweight/obese women. In particular, the authors demonstrated that
even moderate weight gain (an increase in BMI of more than 3.5)
among persons of normal weight might cause or exacerbate symptoms
of reflux, thus contributing to the evidence for a possible dose-
response relationship between increasing BMI and increasing GERD
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[9]. This is particularly interesting because it might suggest obesity as a
pathogenetic event of GERD.

However, it has been hypothesized that obesity may promote the
development of GERD symptoms and complications through
mechanical and metabolic effects. An increase in BMI has been shown
to positively correlate with an increase in esophageal acid exposure
(AET) [10-12], and it has been observed that waist circumference
might mediate a large part of the effect of obesity on esophageal AET
[11], Pandolfino et al., [13] by means of high-resolution manometry,
demonstrated that obese subjects are more likely to have
esophagogastric junction disruption (leading to hiatal hernia) and an
augmented gastroesophageal pressure gradient providing a perfect
scenario for reflux to occur.

A mechanically defective lower esophageal sphincter was shown to
be more frequent in patients with a higher BMI and obese patients
were more than twice as likely to have a defective lower esophageal
sphincter compared with normal weight patients [10]. Both
intragastric pressure and the gastroesophageal pressure gradient were
strongly correlated with both BMI and waist circumference. These
findings support the concept that waist circumference is the mediator
in the causal relationship between obesity and GERD [13]. Moreover,
obesity also may alter the pharmacokinetics of acid suppressive
therapies, including distribution (eg, poor blood flow in adipose tissue,
obesity-related changes in plasma concentrations of binding proteins,
variations in lipophilicity of drugs), metabolism (eg, fatty liver disease,
common in obese patients, slowing the enzymatic metabolism of
drugs), and elimination (eg, increased glomerular filtration rates and
tubular secretion, associated with obesity, accelerating the elimination
of some drugs) [14-16].

Another mechanism by which obesity can cause GERD is related to
the metabolically active visceral fat that has been associated with low
serum levels of protective cytokines, and high levels of inflammatory
cytokines [17]. An increase in these inflammatory cytokines in patients
with erosive esophagitis and Barrett’s esophagus has also been
observed [18].

The aim of the present study was to evaluate the prevalence of
symptomatic GERD and esophagitis in female obese subjects.

Material and Methods
Throughout 2012, we prospectively enrolled consecutive female

patients presenting to the outpatient units at the Obesity Center and
Division of Gastroenterology at the University of Pisa.

From the outpatient Obesity Center, the inclusion criteria were as
follows: age higher than 18 years, BMI higher than 30 from a larger
group of patients who were scheduled diagnostic work-up for bariatric
surgery (Group A).

Sex-matched patients were enrolled from outpatient
Gastroenterology Unit. The inclusion criteria were as follows: age
higher than 18 years, complaining of heartburn, with or without
regurgitation, at least twice a week for six months in the previous year,
although not consecutively (Group B).

The exclusion criteria were as follows: pregnancy (excluded by
urine analysis) and/or breast-feeding; eating disorders; history of
thoracic, esophageal or gastric surgery; underlying psychiatric illness;
use of non-steroidal anti-inflammatory drugs (NSAIDs) and aspirin.

During the first visit, a distinct investigator completed a structured
interview to all patients, including a careful medical history (with
recording of height and weight), current medications, tobacco use and
alcohol consumption. GERD symptoms were evaluated by means of a
validated questionnaire (GERD impact Scale: GIS) [19-21]. GIS
comprises eight questions about the frequency, over the previous 2
weeks, of the following items: acid-related symptoms; chest pain;
extra-esophageal symptoms; impact of symptoms on sleep, work,
meals and social occasions; use of additional non-prescription
medications. Four response options were allowed to describe the
frequency of the above items over the previous 2 weeks: 'none of the
time' (1), 'a little of the time' (2), 'some of the time' (3) and 'all of the
time' (4). All patients signed an informed consent before entering the
study. The study was designed and carried out in accordance with the
Helsinki Declaration (Sixth revision, Seoul 2008) approved by the
institutional review boards.

All patients discontinued PPI therapy at least 20 days before
undergoing upper gastrointestinal endoscopy. All endoscopies were
performed and recorded by two senior endoscopists, and videos were
reviewed to reduce inter-operator variability. Endoscopies were
performed with standard devices. The esophageal mucosal erosions, if
present, were classified into four grades (from A to D) according to
Los Angeles Classification [22].

Endoscopic Suspected Esophageal metaplasia (ESEM) was defined
as a detectable upward displacement of the squamocolumnar junction
(SCJ) at endoscopy, and it was histologically confirmed by the
presence of IM. SCJ was defined as the point where the normal
squamous epithelium joined the red mucosa of columnar-lined
esophagus. Esophageal-gastric junction (EGJ) was defined as the level
at which tubular esophagus joined saccular stomach. In patients with
hiatal hernia, this junction was defined by the proximal margin of
gastric folds. The length of BE was measured from EGJ to the most
proximal extension of columnar epithelium. Systematic 4-quadrant
biopsy specimens were collected with standard-size forceps at 2-cm
intervals along the whole length of the ESEM segment, starting from
the EGJ. Agreement on the presence and extension of BE mucosa and
the degree of esophagitis was obtained in all cases. BE was defined as
long segment when the length of ESEM was greater than 3 cm,
otherwise it was defined as short segment. Biopsies were collected
from ESEM to detect the presence of Barrett’s esophagus and from
nodules or other mucosa abnormalities.

Biopsies were formalin-fixed and paraffin-embedded. All biopsies
were then stained with hemathoxylin-eosin. BE was determined as the
presence of specialized intestinal-type metaplasia with goblet cells [23].

Statistical Analysis
Data were expressed as mean and standard deviation (SD).

Statistical tests to compare the two groups of subjects included
Student’s t test for difference in mean values, Mann-Whitney U and
Kruskal-Wallis tests for skewed variables, Pearson’s Chi-squared test
(with Yates’s continuity correction as appropriated) for difference in
counts and frequency. Pearson test has been performed between BMI
and erosive esophagitis in group A patients to look for an association
between these two variables. A multivariate analysis was performed to
evaluate the “relative risk” and “attributable risk percent” for obesity to
determine erosive esophageal erosion. A p-value less than 0.05 was
considered statistically significant.
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Results
We enrolled 193 female patients in Group A and 193 patients in

Group B. Mean age (± sd) was 48.6 ± 13.6 years in Group A and 51.4 ±
15.3 years in group B. Mean BMI was 43.6 ± 9.2 in group A and 23.6 ±
3.7 in Group B (P<0.001). As expected, the body weight was higher in
Group A 112.7 ± 31.6 than in Group B 68.8 ± 13.4 (P<0.001). Mean

height was 159.3 ± 12.1 (cm) in group A and 171.8 ± 15.6 (cm) in
group B (P <0.05).

There were no differences in voluptuary habits as coffee, tobacco
and alcohol consumption between two groups (p=n.s.). Detailed
results are reported in Table 1.

Group A (193) Group B (193) P value

Mean age (sd) 48.6 ± 13.6 51.4 ± 15.3 0.0582

Mean BMI (sd) 43.6 ± 9.2 23.6 ± 3.7 <0.0001

Smoking (%) 25 (12.9%) 31 (16.1%) 0.368

Alcohol (2-3 unit/die) 20 (10.4%) 18 (9.3%) 0.729

Coffee (2 cup/die) 49 (25.4%) 53 (27.5%) 0.646

Table 1: Epidemiological characteristic of population in obese patients (Group A) and patients with GERD symptoms and normal BMI (Group
B)

The perception of GERD symptoms was higher in group B: the
mean value of GIS was 1.72 in this group when compared with 0.34
obtained in Group A (P<0.001). The mean value of score for typical
GERD symptoms was 2.65 in group B and 0.85 in group A (P<0.001).

All patients in Group B recorded at least one typical GERD
symptom (heartburn and regurgitate) but only 26.9% of patients in
Group A recorded these symptoms (P<0.001). The GERD atypical and
extra-esophageal symptoms were also more frequent in Group B

(P<0.001). In the section of GIS questionnaire dedicated to explore the
impact of GERD symptoms in quality of life showed that patients from
Group B had more troublesome symptoms when compared with
group A. In particular only 4/193 (2.1%) of patients in Group A
recorded symptoms during eating period if compared with Group B in
which 44 (22.8%) recorded symptoms in same time period. In Table 2
is summarized the symptom perception in both group (A and B) as
recorded with GIS questionnaire.

Group A

mean value (sd)

Group B

mean value (sd)

P value

Chest pain 0.3 (0.2) 2.6 (0.8) 0.0001

Heartburn 0.8 (0.5) 2.9 (0.5) 0.0001

Regurgitation 0.9 (0.4) 2.4 (0.8) 0.0001

Upper stomach pain/burning 0.4 (0.2) 1.9 (0.4) 0.0001

Sore throat or hoarseness 0.1 (0.1) 0.7 (0.2) 0.0001

Symptoms during night’s sleep 0.2 (0.1) 1.3 (0.3) 0.0001

Symptoms during eating/drinking 0.1 (0.1) 0.7 (0.4) 0.0001

Symptoms during job/daily activities 0.2 (0.1) 1.1 (0.4) 0.0001

Additional medications 0.1 (0.1) 0.9 (0.4) 0.0001

Mean value (sd) 0.34 (0.3) 1.72 (0.4) 0.0001

Table 2: Results of different symptom perception of GERD-related symptoms explored with GIS questionnaire between Group A and Group B

In Group A esophageal erosion were present in 97/193 (50.3%) and
were so classified: 43/97 (44.3%) presented grade A (Los Angeles
Classification), 27/97 (27.8%) grade B, 19/97 (19.6%) grade C and 8/97
(8.2%) grade D. In Group B esophageal erosion were present in 45/193
(23.3%) and classified: 27/45 (60%) presented grade A, 10/45 (22.2%)
grade B, 6/45 (13.3%) grade C and 2/45 (4,4%). All patients from
group A had higher prevalence of erosive esophagitis than Group B
(P<0.001). In group A mean BMI was higher in patients with more

severe esophageal erosion: mean BMI in A grade of esophagitis was
36.4; in grade B was 41.8; in grade C 47.8; in grade D 53.4. The Pearson
linear correlation showed a strong correlation between BMI and risk
of serious erosive esophagitis (r value of 0.78; P<0.05).

The multivariate analysis detected a Relative Risk (CI 5-95%) of
obesity as independent variable in determining erosive esophagitis was
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2.16 (1.61–2.89) and subsequently the Attributable Risk Percent was
54.2%.

Discussion
GERD is a chronic disease, which has an impact on the everyday

lives of affected individuals, and obesity is found to be a significant risk
factor in the development of severe forms of GERD. Changes in
gastro-esophageal anatomy and physiology caused by obesity may
explain the association [5,6]. Several mechanisms by means of obesity
causes reflux disease have been proposed even if the pathogenetic
pathway commonly suggested is the increased abdominal pressure that
increases esophageal mucosal acid exposure [24].

Results of 24 h pH-monitoring studies have shown that obesity is
associated with a significant increase in the number of reflux episodes
[11].

Our study showed that patients with obesity had a higher risk for
developing esophageal erosion when compared with patients with
GERD symptoms but normal weight. The most important information
of our study is that patients with obesity (increased BMI) and
increased waist circumference showed low GERD-related symptoms
perception when compared with esophageal findings. Moreover, the
prevalence of esophageal erosion was higher between obese patients
when compared with patients who underwent upper endoscopy for
GERD symptoms (P<0.001).

An important meta-analysis by Hampel et al. [4] has documented
the association between a BMI ≥ 25 kg/m2 and erosive esophagitis.
This association was confirmed by Kim et al. [25] who observed, in
27319 subjects, an association between an increasing BMI and
abnormal endoscopic findings in particular reflux esophagitis (OR
1.61, 95%CI 1.42-1.83, P<0.001 for overweight subjects; OR 2.23,
95%CI 1.59-3.11, P<0.001 for obese patients). Moreover, Nocon et al.
[8] showed that higher BMI in patients with GERD was associated
with more severe and frequent reflux symptoms (OR 2.11) and
esophagitis (OR 2.51). Similarly, Lee et al. [26] described in patients
with GERD, that obese men had the most severe endoscopic and
clinical presentation than non-obese.

Recently Savarino and co-worker enrolled 295 patients with GERD-
related symptoms, off PPI-therapy, and confirmed that BMI was
significantly greater in patients with erosive esophagitis than in those
with no mucosal breaks at upper endoscopy [27] In the same study the
authors found an higher BMI in patients with abnormal esophageal
acid exposure (NERD) when compared with patients with physiologic
acid exposure but positive association between symptoms and refluxes
(hypersensitive) and patients with functional heartburn [27] Similarly,
two different population-based case-control endoscopic studies found
a strong and dose-dependent association between BMI and reflux
esophagitis, particularly in women rather than men, and hypothesized
that this might be caused by increased estrogen activity in overweight
and obese females [28,29].

As evidenced the pathogenetic role of obesity in GERD is actually
well defined and it has been clearly defined that obese patients with
GERD-related symptoms had more esophagitis when compared with
non-obese. In our study, we found a strong correlation (r=0.78;
P<0.05) between higher BMI and a more severe esophagitis (grade C-
D Los Angeles Classification) as showed in Figure 1.

Figure 1: The strong linear correlation between mean BMI value
and different grade of erosive esophagitis (Los Angeles
Classification) [18] evaluated with Pearson test.

The evidenced epidemiological study that underlined the strong
correlation between GERD and BMI has been performed in patients
with typical GERD-related symptoms in which the higher body weight
has been found as strong risk factor for developing symptoms and
erosive esophageal lesions. Differently, we evaluated the risk of erosive
esophagitis in strong obese patients (BMI>40) regardless of the
presence of GERD-related symptoms as selection criteria. The
calculated RR shows that obese patients (BMI>30) has 2.16 higher risk
to develop esophageal erosion when compared with a control group.
In this regard, Pandolfino et al. [13] reviewed high-resolution
manometry recordings in 285 patients, focusing on pressure changes
across the esophagogastric junction during respiratory cycles,
measuring intragastric and intraesophageal pressures and calculating
the gastroesophageal pressure gradient. In this study the authors
evidenced that obesity was associated with separation of the
esophagogastric junction pressure components (BMI, r=0.17, P<0.005;
WC, r=0.21, P<0.001) and it could be suggestive of temporal
developing hiatal hernia and they concluded that obese subjects are
more likely to have esophagogastric junction disruption (leading to
hiatal hernia), and augmenting the gastroesophageal pressure gradient
provided a perfect scenario for reflux to occur.

The most important epidemiologic study in GERD patients found
that impact of heartburn is more frequent than presence of esophageal
erosion [1,30,31]. Prevalence of esophageal erosion ranging between
35-38% [1,30,31].

On the other hand, this is the first study that strongly evidences that
obese patients have low impact in symptom perception but more
frequent esophageal erosion. The GIS questionnaire underline that the
frequency of GERD-related symptoms and their impact in quality of
life in obese patients is less frequent than in patients with normal
weight (P<0.0001). In obese group (group A) patients reported
heartburn at least once in a week in 26.9% versus 100% of control
group (group B) who referred to perform endoscopy for GERD-related
symptoms.

In the Nurses’ Health Study focusing on risks for cancer and
cardiovascular diseases 12,192 participants where evaluated for
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GERD-related symptoms. A total of 10,545 (86%) returned the
questionnaires, with 2306 (22%) participants reporting GERD
symptoms at least once a week, 256 (11%) of whom with severe to very
severe (ie, affecting/greatly affecting lifestyle) symptoms [9]. In 2005
El-Serag found similar results describing that 26% (118/453) obese
patients reported weakly heartburn [32]. The authors summarized
these findings as indicative that higher BMI increases the risk of
GERD symptoms independent of demographic features and dietary
intake.

As above described, our obese patients (group A) showed a high
prevalence of erosive esophagitis and low prevalence of heartburn or
other GERD-related symptoms. We can speculate that the chronic
high esophageal acid exposure time [27] in obese patients might result
in a reduced esophageal mucosal perception for acid as frequently
described in patients with Barrett esophagus [33]. A similar result was
observed in a population-based study in Korea, in which only 58% of
patients with erosive esophagitis showed GERD-related symptoms
[34]. It is possible that the frequent food intake in obese patients might
reduce their symptom perceptions; indeed they reported less symptom
perception during eating/drinking (as showed in GIS questionnaire)
than non-obese patients.

This study interestingly shows the strong correlation between BMI
and erosive esophagitis, but it has a limitation is due to the lack of
pathophysiological evaluations (esophageal manometry and pH-
metry/impedance-pH 24-h) that could better explained the differences
between patients with erosive esophagitis and those without. On the
other hand, the primary aim was to correlate symptoms with the risk
of esophageal erosion in obese patients, who demand great care from
their physicians in erosive esophagitis diagnosis, independently from
the prevalence of their symptoms perception.

In conclusion, obese patients evaluated for bariatric surgery showed
a higher prevalence of esophageal erosion and lower symptom
perception when compared with a control group of patients with
heartburn. Obesity could be considered a serious risk factor for erosive
esophagitis and these patients should be endoscopically evaluated
independently of the presence of GERD symptoms. Diet, cognitive
behavior therapy or bariatric surgery should be strongly recommended
to reduce evolution of the acid-related esophageal disease.
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