DOI: 10.7860/JCDR/2017/24151.9562

Section

o
£
2
k]
@
=
©
c
=
o
2
<

Original Article
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ABSTRACT

Introduction: Obesity is rapidly becoming a pandemic and
poses a serious health risk to the individuals. Abdominal obesity
is quite common in India and is a prime risk factor for diseases
like diabetes, coronary artery disease, Gastroesophageal Reflux
Disease (GERD), osteoarthritis etc. A complex and multifactorial
aetiopathogenesis of GERD exists in presence of obesity. The
current study focuses on high Body Mass Index (BMI), a marker
of obesity, as a risk factor for GERD and aims for a better
understanding of their complex association.

Aim: To study the association between the BMI and symptoms
as well as gross endoscopic appearance of GERD.

Materials and Methods: A prospective cross-sectional study
was carried out at a tertiary care hospital in Maharashtra, India,
between January 2016 and June 2016. A total of 176 patients
referred for upper Gastrointestinal (Gl) endoscopy due to
dyspeptic symptoms of more than two months duration were
selected. BMI (weight in kilograms/square of height in metres)
was calculated for all patients and they were classified as normal
weight (BMI 18.5 -24.9), overweight (BMI 25-29.9) and obese
(BMI=30). The frequency and severity of GERD symptoms was
assessed by a self-administered questionnaire. Data on typical
and atypical symptoms of GERD was collected. Upper Gl

INTRODUCTION

GERD is defined as a condition arising due to reflux of gastric
contents into the oesophagus resulting in either troublesome
symptoms such as heartburn, regurgitation, dysphagia, chest
pain etc., or an array of extra-oesophageal manifestations such
as chronic cough, asthma, arrhythmias, recurrent aspiration
pneumonia, etc. Some degree of gastroesophageal reflux is normal
{e.g., belching and transient relaxation of Lower Oesophageal
Sphincter (LES)} but when it is excessive or when it is associated
with impaired clearance of the refluxed gastric juice, it causes the
disease complex called GERD.

In India, due to rapid urbanisation and industrialisation epidemi-
ological trends are changing rapidly. In the post-Independence
era, under-nutrition was the major health problem in India but now
it is gradually being replaced by over-nutrition and obesity. Thus,
obesity is rapidly becoming a disease entity in itself. Currently, the
prevalence of GERD in India is estimated to be around 8-20%
and is on the rise due to several factors such as changing dietary
habits, lifestyle and improving socioeconomic status of Indians
[1-3]. Excessive body weight or obesity is an independent risk
factor for GERD and hiatus hernia [4]. Therefore, it is important
to establish a relation between BMI and GERD, not only for its
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endoscopy was done on all patients. Based on gross endoscopic
appearance, the disease was divided as Endoscopy Negative
Reflux Disease (ENRD)andtrue GERD (as per Los Angeles staging
system). Association between BMI and frequency, severity and
type of symptoms of GERD and also between BMI and gross
endoscopic oesophagitis was studied using various statistical
tests. All tests were two-tailed with a confidence level of 95%.
A p-value < 0.05 was considered to be statistically significant.

Results: Typical symptoms of heartburn and acidic regurgitation
were presentin 71.6% subjects. The frequency and the severity of
the dyspeptic symptoms increased significantly with increasing
BMI (p<0.05). Based on the endoscopic gross appearance of
the oesophageal mucosa, 48.3% participants had ENRD and
51.7% had erosive disease (GERD). High BMI had a statistically
significant relationship with occurrence of both ENRD and
GERD (p<0.05) but a statistically insignificant relationship with
LA classification system for endoscopic oesophagitis.

Conclusion: The prevalence, frequency and severity of symp-
toms of GERD increases with increase in the BMI. Erosive
oesophagitis has significant correlation with increasing BMI,
but the staging and classification of endoscopic erosive
oesophagitis is independent of the BMI of the patients.

Keywords: Dyspepsia, Obesity, Oesophagitis, Overweight

impact on the treatment options but also because both of these
have been implicated as important risk factors for development of
oesophageal adenocarcinoma [5].

The integrity of the normal gastroesophageal junction is vital
to prevent GERD and it depends on both the LES tone and the
crural diaphragm. Transient LES relaxation is known to cause
GERD symptoms in 90% of patients without hiatus hernia. Several
factors such as pregnancy, delayed gastric emptying, gastric
acid hypersecretion are known to cause GERD. This study was
undertaken with an aim to assess the association, if any, between
high BMI, a marker of obesity, and symptomatic GERD diagnosed
on upper Gl endoscopy and to assess the severity of damage to the
oesophagus and GE junction in these patients.

MATERIALS AND METHODS

This was a cross-sectional observational study of six months
duration done between January to June 2016 at a tertiary care
hospital in Maharashtra, India. A total of 176 patients above
18 years of age, having symptoms of dyspepsia for more than
two months and referred for gastroscopy, were enrolled for the
study. The following were exclusion criteria for selection of study
subjects: Patients with age less than 18 years; habitual smokers;
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alcoholics; known cases of peptic ulcer disease, gastroesophageal
malignancy and those treated with analgesics; daily and regular
users of proton-pump inhibitors and H2 blockers on advice of a
physician in the past four weeks. Those using alternative therapy
(ayurvedic/homoeopathic medicines) and PPl or H2 blockers
occasionally were included in the study. BMI was calculated for all
study participants using the following formula [6,7]:

eight in kilograms
(Weig grams) kg/m?)

(Height in metres)?

According to the WHO'’s (World Health Organisation) classification
for BMI cut-off points, the study subjects were classified as normal
weight (BMI between 18.5 to 24.9 kg/m?), overweight (BMI between
25 to 29.9 kg/m?) and obese (BMI > 30 kg/m?and above) [7]. For
the purpose of this study, GERD or dyspepsia was defined as re-
flux of stomach contents caused troublesome symptoms of either
heartburn or acidic regurgitation (Montreal definition for GERD)
[8] of more than two months duration. A duration of two months
was chosen for this study as it suggested that the symptoms were
chronic, recurrent and not acute since acute transient dyspepsia
does not require detailed investigations. A burning sensation in
the chest behind the breast-bone or in the neck was defined as
heartburn. Acidic regurgitation was described as a sour taste in the
mouth or a sense of fluid moving up and down in the chest [9]. The
frequency and severity of GERD symptoms was assessed by a self-
validated, self-administered questionnaire. The internal consistency
of the questionnaire was assessed by using Cronbach Alpha.
Construct validity of our questionnaire was assessed by comparing
it to previously validated questionnaires like GERD symptom
frequency questionnaire (GSFQ) [10]. Symptom frequency was
reported as: about once a month; about once a week; several times
a week; and daily. Symptoms occurring once a week or more were
defined as “frequent”. Severity of symptoms was reported as mild
(“can be ignored”); moderate (“cannot be ignored, but can carry out
routine activity”); severe (“affects routine activity”); and very severe
(“marked effect on routine activity”) [5]. Gastroscopy was performed
on all study subjects and the endoscopic gross appearance of the
oesophagus was used to diagnose GERD. Based on the endoscopic
appearance, the dyspepsia was divided into Endoscopy-Negative
Reflux Disease (ENRD) and Erosive Disease (true GERD). The
term “endoscopy-negative reflux disease” was defined according
to the Genval Workshop as applying to individuals who satisfy the
definition of GERD but who have neither Barrett’s oesophagus nor
definite endoscopic oesophageal mucosal breaks [11]. Erosive
Disease was further classified according to the Los Angeles system
of classification for oesophagitis on endoscopy [12], which is as
follows:

GRADE A: More than one mucosal breaks no longer than 5 mm,
none of which extends between the tops of the mucosal
folds.

GRADE B: More than one mucosal breaks more than 5 mm long,
none of which extends between the tops of two mucosal
folds.

GRADE C: Mucosal breaks that extend between the tops of two
or more mucosal folds, but involving less than 75% of the
oesophageal circumference.

GRADE D: Mucosal breaks involving at least 75% of the oesophageal
circumference [12].

STATISTICAL ANALYSIS

All data were reported as mean + standard deviation (except
frequencies). The chi-square test of independence was used for
comparison between sets of distinct sub-groups. This was the case
when comparing gender and BMI; gender and GERD incidence; BMI
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and ENRD/GERD incidence. Similarly, Fisher’'s-exact test was used
for comparison between BMI (only overweight/obese categories)
and GERD staging level.

Odds ratio was used to determine if there was a statistically
significant association between the independent variable and the
dependent variable in each of the following cases: BMI and atypical/
typical symptoms; BMI and frequency of symptoms of dyspepsia;
BMI and level of severity of dyspeptic symptoms.

All tests were two-tailed with a confidence level of 95% (i.e., with
significance defined as p<0.05). Analysis was performed using
standard commercially available software (Microsoft Excel 2013).

RESULTS

A total of 176 patients (n=176) participated in the study, of which
98 were males and 78 were females. The mean age of the study
participants was 46 years and the mean BMI was 25.2 kg/m?.
Of all study participants, 37.5% had above-normal BMI (BMI >
24.9). [Table/Fig-1] shows the participant profile and distribution
of symptoms according to the three BMI categories (normal,
overweight and obese). Overall, 71.6% patients presented with
typical symptoms of heartburn (46%) and acidic regurgitation (54%).
Atypical symptoms such as dysphagia, belching, bloating, etc.,
were present in 28.4% of patients and were more often recorded in
the higher BMI subgroup than the normal BMI subgroup (i.e., 51.5%
vs 14.5%) patients.

The percentage of participants with symptoms of GERD atleast
once a week (47.2%) and with severe symptoms (40.9%) was the
highest.

Taking normal BMI as the baseline, the odds ratio for frequency
of symptoms (once a week to several times a week) was highly
statistically significant for the overweight and obese categories, i.e.,
higher the BMI, greater the chances of having frequent symptoms
of GERD (p-value < 0.0001).

The high BMI sub-group had more severe symptoms as compared
to the normal BMI sub-group and it commonly affected their daily
routine activities (p-value 0.0037).

[Table/Fig-2] shows endoscopic findings in all the patients according
to their BMI.

Based on the upper Gl endoscopic gross appearance of the
oesophageal mucosa, 85 (48.3%) participants had ENRD and 91
(561.7%) had erosive disease (GERD).

Of the ENRD patients, 55.5% had normal BMI while the rest had
high BMI. Of the GERD patients, 44.5% had normal BMI while the
rest had high BMI. Increasing BMI had a statistically significant
relationship with increased occurrence of both ENRD and GERD
(p-value < 0.05).

Participants with GERD were further classified as per the Los Angeles
staging system for oesophagitis into Grade A through D. Across all
categories of BMI, a majority of the participants were classified as
Grade A or B. A total of only 3 participants were classified under
Grade C and none under Grade D. The relation between high BMI
and oesophagitis according to LA staging system was statistically
insignificant.

DISCUSSION

GERD is an increasingly recognised disease in today’s world and its
pathophysiology and causative factors are not much understood.
Similarly, obesity is fast becoming a separate disease entity and
many studies have been carried out about its ill effects on various
systems. Structural and functional defects in LES and its tonicity
predisposes to GERD. Obesity is one of the factors along with others
such as smoking, diabetes mellitus, hiatus hernia, connective tissue
disorders like scleroderma which are associated with GERD. It has
been studied that increasing BMI increases the risk of developing
GERD [13]. However, only three of the nine studies [5,9,14-20]
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Al Normal Overweight Obese
atients weight (Patients (Patients
VErETE P with (Patients with | with BMI > | with BMI
dvspensia BMI < 24.9) 25-29.9) >30)
‘(’nf1$6)' n=110 n =40 n=26
B (62.5%) (22.72%) (14.78%)
Patient profile
Age (years) 46x10.6 43+10.24 4919.74 56+5.9
Sex
Male (%) 98 (56) 60 (55) 22 (55) 16 (62)
Female (%) 78 (44) 50 (45) 18 (45) 10 (38)
Weight (kg) 701124 | 62,655 75.3+4.4 | 93.7x7.1
Height (m?) 1.68+0.01 1.68+0.01 1.68+0.01 1.68+0.01
BMI (Kg/m?) 25.2+4.4 21.63+1.9 27.2+1.5 33.2+2.4
Symptoms
Typical
I i 0
Regurgitation 68 (54%) | 455 (716 | 94 (85.45) 24 (60) 8(30.77)
and/or
Heart Burn 58 (46%)
Atypical
Dysphagia, Belching
Vomiting
Chest pain 50 (28.4) 16 (14.55) 16 (40) 18 (69.23)
Breathlessness
Frequency of symptoms
Once a month 12 (6.8) 9(8.2) 2 (5) 1(3.8)
Once a week 83 (47.2) 68 (61.8) 10 (25) 5(19.2)
Several times a week 36 (20.4) 7 (6.4) 16 (40) 13 (50)
Daily 45 (25.6) 26 (23.6) 12 (30) 7 (26.9)
Severity of symptoms
Mild 33(18.8) 16 (14.5) 11 (27.5) 6 (23.1)
Moderate 47 (26.7) 25 (22.7) 12 (30) 10 (38.5)
Severe 72 (40.9) 53 (48.2) 12 (30) 5(19.2)
Very severe 24 (13.6) 16 (14.5) 5(12.5) 5(19.2)
[Table/Fig-1]: Patient profile, GERD symptoms — Frequency and severity.
. . Overweight Obese
Gl pa.tlents Norrpal welght (Patients (Patients
. with (Patients with . .
Variable . with BMI > with BMI
dyspepsia BMI < 24.9)
(n=176) n=110 25 -29.9) >30)
n=40 n =26
Endoscopic Picture
Normal
oesophagus 85 (48.3) 61 (55.5) 13 (32.5) 11 (42.3)
(ENRD)
Abnormal 91 (61.7) 49 (44.5) 27 (67.5) 15 (57.7)
oesophagus (with
erosions/ulcers)
According to LA a n=91 n=49 n=27 n=15
Grade A 68 (74.7) 32 (65.3) 23(85.2) 13 (86.7)
Grade B 20 (22) 15 (30.6) 4(14.8) 1(6.7)
Grade C 3(3.3 2(4.1) 0(0) 1(6.7)
Grade D 0(0) 0(0) 0(0) 0(0)

[Table/Fig-2]: Endoscopic appearance according to the BMI.

showed a statistically significant relationship between obesity
and GERD symptoms. The current study was undertaken with
an aim to determine the correlation of GERD with increasing BMI
and to ascertain whether the frequency and severity of the GERD
symptoms increase significantly with increasing BMI.

The total prevalence of overweight and obesity in the current study
was 37.5% (BMI >25 kg/m?) which corresponded with a similar study
done in 2013 to evaluate the effect of weight loss on reduction of
GERD symptoms where the baseline prevalence of GERD was 37%
[21]. Among the patients with high BMI, 38.8% were males and
35.9% were females. According to the WHO fact sheet on obesity
(WHO fact sheet updated in June 2016), 39% of adults aged 18
years and above were overweight in 2014 (38% of men and 40%
of women) [22].

Regurgitation (54%) was a more often recorded symptom than
heartburn (46%) in our study. This finding corresponded with
that of a study done by Singh M et al., where regurgitation was
more frequently recorded than the other symptoms [21]. Also, we
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found that there was a statistically significant association between
increasing BMI and occurrence of atypical dyspeptic symptoms like
belching, bloating and respiratory symptoms like breathlessness,
chest pain etc. The potential effects of reflux on respiratory functions
in the obese can vary from Obstructive Sleep Apnoea Syndrome
(OSAS), asthma to GERD-related laryngeal or airway disease which
can be problematic to tackle. Of note here is a complex relationship
between obesity, obstructive sleep apnoea syndrome and GERD.
It has been studied that obesity may contribute to the increased
nocturnal reflux episodes and worsen the symptoms of OSAS by
certain obesity-related functional changes in the gastrointestinal
tract, including slower oesophageal transit, increased intra
abdominal pressure, presence of hiatal hernia, which increases
oesophageal acid clearance times [23]. With reduction in body
weight either medically or surgically, symptoms of both apnea and
GERD have been reported to improve [24-26].

In our study, the frequency of symptoms (once a week and several
times a week) increased significantly with increasing BMI (p-value <
0.0001). However, there was a statistically insignificant association
between BMI and GERD in patients having dyspepsia symptoms
either infrequently or daily suggesting that there may be other
contributory factors like age, gender and other co-morbidities for
such participants. A large cohort study done on 10,545 women
showed that as participant BMI increased, the odds ratios for
frequency of symptoms increased significantly (p < 0.001). It has
also reported a possible dose-response increase in the risk of GERD
even in the normal range of BMI [27].

We concluded that the higher the BMI, the greater is the severity of
symptoms. This was also noted in few other studies [5,27].

The pathophysiology of GERD differs between obese and non-
obese subjects. In the obese, the primary mechanism of GERD is
largely structural. The weight of abdominal fat presses the stomach,
causing an increased tendency to gastroesophageal reflux and
dyspepsia symptoms. Obese patients having long standing GERD
are more sensitive to the reflux of acidic contents of the stomach
into the oesophagus. There is a higher prevalence of hiatus hernia
in overweight patients, which in itself is a risk factor for development
and progression of GERD [28]. Symptoms of GERD are more
severe in obese subjects because of several factors. There is an
increased gastoesophageal gradient because of displaced lower
oesophageal sphincter, which is due to increased intra-abdominal
pressure. Obesity-associated vagal abnormalities cause increase in
biliary and pancreatic enzyme output. This in turn makes the gastric
refluxate highly toxic, increasing the damage to the oesophageal
mucosa and severity of the dyspepsia [29].

In our study, higher BMI was an important and independent risk
factor for GERD as well as ENRD (p < 0.05). Obesity and erosive
oesophagitis had a statistically significant cause and effect rela-
tionship in our study. This finding was similar to several studies
done in the past to ascertain the causal relationship of obesity with
erosive oesophagitis [4,30-33]. But it is to be noted that most of
these studies were hospital-based with a small sample size and
thus prone to bias. Endoscopic staging of GERD according to the
LA staging system did not have a statistically significant association
with obesity. Therefore, although obesity was an independent risk
factor for occurrence of symptoms of erosive oesophagitis, it did
not affect its severity and extent on-gross endoscopic evaluation.
This finding did not match with a study done by Abdelkadar NA et
al., where a statistically significant relationship was found between
obesity and endoscopic severity of GERD [34].

LIMITATION

The limitations of our study were its small sample size and selection
bias for patient selection.
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CONCLUSION

It has been put forward through many studies that overweight and
obese individuals are at higher risk of developing GERD and they
tend to have a higher frequency and severity of symptoms as com-
pared to normal weight individuals. Our study corroborates and
supports this hypothesis and shows that the prevalence, frequency
and severity of GERD increases with increase in BMI. Thus, obesity
is an independent risk factor for GERD and endoscopic erosive
oesophagitis. High prevalence of ENRD in individuals with high
BMI may be due to obesity related functional changes in their
gastrointestinal tract. Atypical symptoms of GERD also significantly
correlate with overweight and obesity. Although erosive oesophagitis
is more often detected during upper Gl endoscopy in overweight
and obese patients, staging and classification of endoscopic erosive
oesophagitis is independent of the BMI of the patients. Thus,
our study highlights the need for implementing weight reduction
strategies as a treatment tool for GERD in obese patients.
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