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ABSTRACT
Due to its substantially increasing prevalence, obesity has become a worldwide concern. A
tremendous number of studies existing nowadays highlighting the negative impacts of obesity
on human health, however the potential role of obesity in gastrointestinal symptoms is
unclear and, furthermore, inconsistent results reported from many studies. We, in this study,
tried to answer the question whether obesity carry a higher risk for specific endoscopic
diagnoses in patients with dyspepsia. This is a cross sectional study conducted at Sohar
Hospital, Sultanate of Oman, on patients who complained from dyspepsia and referred as a
candidate for esopagogastorduodenoscopy (EGD) due to either persistence of symptom,
presence of alarming feature(s) or being more than 50 years. Clear definitions of obesity,
dyspepsia, EGD findings and alarming features were made according to the general
consensus. EGD was done to all patients who were included in the study for gross endoscopic
abnormality as well as for Helicobacter pylori (H. pylori) infection. The endoscopic findings
were analysed by the two the endoscopists independently. Among 118 participants, 61 were
obese (51.8%) and 57 (48.2%) were non-obese. There were no statistical differences in term
of patients’ gender and ethnicity. Eighty four (71.2%) patients presented with one of the
alarming features. Weight loss, as a presentation, was particularly more common in obese
patients (p < 0.001). Among all patients, 14 (11.9%) had normal EGD, majority were non
obese (p < 0.033). For obese patients, the majority, 58 (95.1%), showed abnormal EGD
findings (p < 0.001). A significant difference was observed between obese and non-obese
patients presented with respect to hiatus hernia with esophagitis (p <0.001), gastritis with
positive H. pylori (p = 0.046), gastritis with negative H. pylori (p = 0.021) and gastritis due to
bile reflux (p = 0.002). Obese patients in our study showed a significantly higher abnormal
EGD findings compared to non-obese. Bile reflux related gastritis represented the commonest
abnormality. With these findings, EGD might be considered more frequently in obese
patients who presented with dyspepsia for early diagnosis and treatment.
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INTRODUCTION
Obesity is an epidemic with an increasing prevalence worldwide. According to World Health
Organization (WHO) estimation, there are over 500 million obese adults defined as body
mass index (BMI) equal or more than 30 kg/m2 across the world

(1)

. According to Global

prevalence of adult obesity, the prevalence of obesity in Oman is around 40.5 %.
Obesity is known to increase susceptibility to several conditions including type 2 diabetes
mellitus (DM), hypertension (HTN), dyslipidaemia, coronary artery disease, some cancers,
sleep apnea syndrome, gastroesophageal reflux disease (GERD) and esophageal motility
disorders

(2,3)

. It is predicted that by the year 2020, 77.6% of men will be overweight and

40.2% obese; the corresponding predictions for women are 71.1% overweight and 43.3%
obese (4).
Epidemiologic studies have shown that the prevalence of GERD and chronic dyspepsia in
Western countries is approaching 20%

(5)

. This increased prevalence appears to be

accelerating. A meta-analysis conducted in 2007, suggested that the prevalence of GERD has
increased by 4% per year in the Western world. In North America, the incidence increased
5% annually between 1992 and 2005(6).
The potential role of obesity in gastrointestinal symptoms is unclear. Reports from several
health surveys show inconsistent results. Most recent studies showed a relationship between
obesity and the occurrence of gastrointestinal symptoms, especially of heartburn and
regurgitation (7-13). This relation might be explained by the fact that obese persons experience
a higher intra-abdominal pressure, slower esophageal transit and decreased acid clearance
from the esophagus due to hiatus hernia compared to persons with a normal body mass index
(BMI) (14-16).
Additionally, dyspeptic symptoms decline if overweight patients lose weight

(17-18)

. A recent

meta-analysis of 20 studies reported a positive association between increasing body mass
index (BMI) and the presence of GERD within the USA

(19)

. However, data are scarce on a

possible relation between obesity and upper gastrointestinal pathology (20).
Despite many studies in the literature, the relationship between obesity and gastroesophageal
sphincter incompetency (GSI) and H. pylori infection has not been fully clarified (21-24).
By doing esophagogastroduodenoscopy (EGD), we tried in this study to find out whether
obesity has a particular impact on patients who complained from dyspepsia and who either
had alarming feature(s), older than 50 years or they did not respond to initial treatment.

MATERIALS AND METHOD
This is a cross sectional study conducted at Sohar Hospital, Oman. Patients who complained
from dyspepsia and referred from primary health centres to the gastro outpatient clinic at
www.bjmhr.com
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Sohar Hospital for either persistence of symptom despite initial treatment, presence of
alarming feature(s) or being more than 50 years in the period from December 2015 till
February 2017 were included in the study. All patients underwent measurement of their
height and weight to calculate the BMI manually by one of the investigators. All patients
were subjected to abdominal ultrasonography (Philips, WavePure-HD15) by the same
operator prior to EGD to exclude abnormalities which might also present with dyspepsia such
as gallbladder and pancreatic diseases. Those who were eligible for EGD and were using
proton pump inhibiter were asked to stop the medication at least 4 weeks before the
procedure.
Definitions:
1. Dyspepsia is defined as epigastric pain or discomfort, upper abdominal fullness or
feeling of indigestion or fullness(25-27).
2. Obesity was defined according to WHO classification of BMI. Patients with a BMI
equal to, or more than, 30.00 kg/m2 were defined as obese. Non-obese patients were
defined as those who have BMI of 18.5-24.99 kg/m2. To avoid overlapping, those
with a BMI between 25.00 and 29.99 kg/m2 were excluded from the study as they
were considered as overweight(28).
3. Endoscopic findings
Hiatus hernia: More than 2 cm separation of the caudally displaced esophagogastric
junction and diaphragmatic impression(29).
Esophagitis: Any superficial mucosal breakdown which noticed between the gasrtoesphageal
junction and up to 10cm proximally(30).
Gastritis: Erythematous mucosal lining of the stomach with or without erosions(25,26).
Gastritis was subdivided as either caused by Helicobacter pylori (H. pylori) infection,
identified using Biohit HealthCare H. pylori quick test for urease enzyme detection, or
gastritis with no H. pylori infection, i.e. negative urease test (UT).
Ulcer (gastric or duodenal): Disruption of the mucosal integrity leading to a local defect or
excavation (25,26).
Gastroduodenitis: Erythematous mucosal lining of the stomach and the duodenum, with or
without erosions, with negative UT and no bile reflux (25,26).
Bile reflux related gastritis: Erythematous mucosal lining of the stomach, with or without
erosions, due to presence of bile refluxing to the stomach with negative UT (31-34).
4. Alarming features were defined as the presence of one or more of the following: anemia
(in men as hemoglobin of less than 13.5 gram/100 ml and in women as hemoglobin of less
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than 12.0 gram/100 ml), weight loss (defined as a loss of 4.5 kg or more body weight over a
period of 6 months or more), vomiting, hematemesis and melena(27).
Esophagogastroduodenoscopy:
Apprehensive informed consent was obtained from all participants. Decision whether to
sedate the patient or not depended on whether the patient was at risk of sedation, presumed
tolerability and patient’s preference. For sedation, we used intravenous diluted midazolam 25 mg. Oral Lidocaine spray (0.1%) was used for patients who underwent EGD without
sedation.
Throughout the procedure, patients were monitored for their vitals and SpO2.
Using Olympus EVIS, Exera-II, CLV-180 endoscope version, EGD was done to all patients
who were included in the study for gross abnormality as well as for H. pylori infection using
UT. A biopsy sample was taken from gastric incisora and embedded in the agar reagent for
urease detection. A positive result, indicated by significant changes in agar colour (yellow to
red) around the biopsy tissue, was confirmed by the two endoscopists.
During the procedure, endoscopic finding was analysed by the two the endoscopists
independently. Ideally both endoscopists concomitantly confirmed the findings at the time of
the procedure. However, if only one endoscopist conducted the procedure, the finding
documented by printed photos to be approved or disproved by the other endoscopist. Cases
which had different diagnosis were excluded.
Patients were also analysed in respect to their gender, age, race, presence or absence of
alarming feature(s) and previous testing and/or treatment for H. pylori.
Exclusion criteria:
1. Those with a BMI between 25 and 29.99 kg/m2
2. Alcoholics
3. Active smokers
4. Those who were using medications, or suffering from illness, known to cause
dyspepsia
5. Those who have gallbladder or pancreatic abnormality proved by abdominal
ultrasound examination
6. Disagreement of EGD finding between the two edoscopists
Statistical analysis and results
A total of 118 patients with dyspepsia were recruited in this study. Sixty one were obese
(51.8%) and 57 (48.2%) were non-obese. The mean age was 42.49 ±15.7 years, range from
17 to 81 years. Among all, 56 (47.5%) were male and 62 (52.5%) were female participants (p
= 0.985). Overall, 91 (77.1%) were white and 27 (22.9%) were black participants.
www.bjmhr.com
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Among all study participants, 24.6% male and 27.1% females were obese. Probability
associated with the chi square statistic (p = 0.985) indicating there is no relationship between
gender and obesity. Similarly, no statistically significant (p = 0.982) association was
observed between whether or not H. pylori tested or treated and obesity (Table 1). Among all
study participants, 40.7% white and 11% black participants were obese. On the other hand,
36.4% white and 11.9% black participants were non-obese. Study results did not reveal any
association between the ethnicity and obesity (p = 0.675).
Table 1: Independent variables and Obesity - n (%)
Non-Obese Obese
Gender
Male
27 (22.9)
Female
29 (25.4)
Ethnicity
White
43 (36.4)
Black
14 (11.9)
H Pylori
Not tested
24 (20.3)
Tested & treated
15 (12.7)
Tested & not treated
18 (15.3)
Presentation
Without alarming features 17 (14.4)
With alarming features
40 (33.9)
Thirty four (28.8%) dyspeptic patients did not

Total

P - Value
0.985

30 (24.6) 57 (47.5)
32 (27.1) 61 (52.5)
0.675
48 (40.7) 91 (77.1)
13 (11)
27 (22.9)
0.982
25 (8.2)
17 (66)
19 (6.6)

49 (41.5)
32 (27.1)
37 (31.4)
0.815

17 (14.4) 34 (28.8)
44 (37.3) 84 (71.2)
have any alarming feature. The rest, 84

(71.2%), presented with either vomiting, anemia, weight loss, hematemesis or melena. A
statistically significant difference (p < 0.001) was observed in the weight loss between obese
and non-obese patients. However no significant difference (p > 0.05) was observed between
obese and non-obese patients with respect to vomiting, anemia, weight loss, hematemesis and
melena (Figure 1).
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Figure 1: Alarming Features in Dyspeptic Patients
EGD showed different findings in the study patients (Table 2). Among all patients, 14
(11.9%) have normal EGD. Among those, however, only 3 (2.6%) were obese patients and
11 (9.3%) were non obese (p < 0.033). For obese patients, 3 (4.9%) have shown normal EGD
finding versus 58 (95.1%) showed abnormal findings (p < 0.001). Abnormal findings include
hiatus hernia with or without esophagitis, gastritis with positive or negative H. pylori testing,
gastric or duodenal ulcer, gastroduodenitis and gastritis with bile reflux. A significant
difference was observed among obese and non-obese patients presented with hiatus hernia
with esophagitis (p <0.001), gastritis with positive H. pylori (p = 0.046), gastritis with
negative H. pylori (p = 0.021) and gastritis due to bile reflux (p = 0.002).
Table 2:Endoscopic Findings - n (%)
Normal
Hiatus hernia without esophagitis
Hiatus hernia with esophagitis
H. pylori positive gastritis
H. pylori negative gastritis
Gastric ulcer
Duodenal ulcer
Gastric and duodenal ulcers
Gastroduodenitis
Gastritis with bile reflux
www.bjmhr.com

Non-Obese
11 (9.3)
4 (3.4)
1 (0.8)
12 (10.2)
10 (8.5)
2 (1.7)
8 (22.9)
1 (0.8)
6 (5.1)
2 (1.7)

Obese
3 (2.6)
5 (4.2)
17 (14.4)
4 (3.4)
2 (1.7)
8 (6.8)
4 (24.6)
1 (0.8)
2 (1.7)
15 (12.7)

Total
14 (11.9)
9 (7.6)
18 (15.3)
16 (13.6)
12 (10.2)
10 (8.5)
12 (10.2)
2 (1.7)
8 (6.8)
17 (14.4)

P - Value
0.033
0.739
<0.001
0.046
0.021
0.058
0.248
1
0.157
0.002
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DISCUSSION
We studied the EGD finding in obese and non-obese patients referred due to dyspepsia.
Approximately half of our patients in this study were obese, a figure which is almost similar
to what has been done by Van Oijen et al(35).
Prevalence of abnormal EGD findings prior to gastric bypass surgery in obese patients, from
six studies, ranged from 14 to 91%

(36)

. In our study, the proportion of patients (obese and

non-obese) with abnormal endoscopic findings was 81.25% which was consistent with the
reports in literature such as the studies by Sharaf et al. (89.7%) and Madan et al. (91%) (37,38).
Certain abnormal EGD finding (gastritis, reflux esophagitis and hiatal hernia) in our study
was comparable to many literatures (21,36,39).
After exclusion of other possible causes, endoscopic gastritis associated with biliary
gastroduodenal reflux was significantly higher among obese patients in our study (p < 0.002).
Typically, bile reflux gastropathy results from the regurgitation of bile into the stomach
because of an operative stoma, an incompetent pyloric sphincter, or abnormal duodenal
motility(31). Bile salts break down the gastric mucosal barrier (40). Gastropathy in patients with
non-operated stomachs should not be attributed to exposure to bile without evidence of
duodenogastric reflux. Such reflux can be demonstrated by visualization during endoscopy,
bile salt analysis in gastric juice, or radionuclide scanning (31-34). In our study we depended on
EGD macroscopic feature in identifying bile reflux related gastropathy. Symptom wise, a
significant proportion of obese patients in this study had dyspepsia which can only be
attributed to bile reflux. Niemelä S et al has found that epigastric fullness symptoms with
rising intragastric bile acid concentrations was statistically significant (p < 0.05) (31).
Weight loss, as a presentation, was particularly more common in obese patients (p < 0.001).
As many literatures pointed, such as Locke et al.

(9)

which found a significant association

between reflux esophagitis and obesity (p < 0.05), we also notice an obvious association
between obesity and esophagitis, however with much higher significance (p < 0.001).
Hiatus hernia with esophagitis was significantly more prevalent in the obese patients in our
study (p < 0.001). A study by El-Serag et al. also showed more frequent hiatus hernia and
reflux esophagitis among obese patients (7). They suggested that obesity could be the cause of
hiatus hernia, which could be followed by GERD and reflux esophagitis. The explanation of
this correlation is debatable. Herbella et al. (23) reported increased lower esophageal sphincter
(LES)pressure in obese persons, but Ayazi et al.

(21)

demonstrated that LES pressure is less

pronounced in obese individuals and that LES defects increase with higher BMIs.
In our study, obesity and H. pylori infection rate was 3.4% which was barely statistically
significant (p = 0.046). This is in contrary to what has been found in Ozaydin N et al which
www.bjmhr.com
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showed a significantly higher figure (82.5 %)(41). H. pylori prevalence in obese individuals is
still disputable. Reports from different studies demonstrated that it ranged from 8.7 to 85.5%
(24,42)

.

The variability in the prevalence of H. pylori infection in obese patient may be explained by
basic variability of such infection in the general population.

CONCLUSION
Obese patients in our study showed a significantly higher abnormal EGD finding compared
to non-obese. Bile reflux related gastritis represented the commonest abnormality. With these
findings, EGD might be considered more frequently in obese patients for early diagnosis and
treatment.
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