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Abstract: The incidence of Gastroesophageal reflux disease (GERD) has increased remarkably worldwide. This study 
focuses on the background features of these patients and evaluates the two GERD sub types; none erosive (NERD) 
and erosive (ERD). In a case-control study, patients with reflux symptoms who had obtained a total score of 8-18 
of the GERD questionnaire were included. Control group consisted of their families with lower scores and no reflux 
presentations. All demographic features were recorded. Then upper GI endoscopy performed and the cases divided 
into two sub groups: NERD and ERD. In the next step, all demographic data analyzed for these two subgroups. The 
data were analyzed using the SPSS software version 21. A number of 210 subjects included in each group (210 
patients with GERD and 210 control group) with normal statistical distribution of age and gender. There was a sig-
nificant relationship between GERD and BMI (P=0.001), eating fatty foods (P=0.0001), lying after meal (P=0.0001), 
drinking beverages with meal (0.0001), eating spicy food (0.006) and NSAIDs use (P=0.0001). Then the cases divid-
ed into two subgroups; NERD (n=146) and ERD (n=64). There were a significant relationship with eating salty-smoky 
food (P=0.005) and eating spicy food (P=0.011). The difference of BMI between NERD and ERD was remarkable but 
was not statistically significant. Our results showed that obesity is an important risk factor for GERD. Other possible 
risk factors such as NSAIDs use and certain foods and wrong habits like lying after meal should be addressed in 
future longitudinal surveys.
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Introduction

Gastroesophageal reflux disease (GERD) is 
defined as the presence of acid reflux related 
symptoms, including heartburn and regurgita-
tion, or esophageal mucosal damage, caused 
by the abnormal reflux of gastric contents into 
the esophagus [1]. The incidence of GERD has 
increased remarkably worldwide over the past 
decades, with prevalence rates of 10%-25% in 
population-based studies [2, 3]. This may be 
related to increased fat consumption in the 
diet, and the expanding proportion of obese 
individuals [4]. Various risk factors were shown 
to be associated with gastroesophageal reflux 
symptoms, including body weight, genetic fac-
tors, pregnancy, nutrition, alcohol consump-
tion, smoking habits and intake of non-steroi-
dal anti-inflammatory drugs and sleeping posi-
tion [5]. Non erosive reflux disease (NERD), 

defined as the presence of acid-reflux-related 
symptoms without esophageal mucosal breaks, 
and erosive reflux disease (ERD), the progres-
sion of NERD to erosive esophagitis, are the two 
main presentations of GERD [1, 6]. The clinical 
characteristics of patients with NERD that they 
are less likely to smoke or have an esophageal 
hiatal hernia, and more likely to be female, 
underweight, and have Helicobacter pylori 
infection differ from those of ERD patients. 
Also, esophageal mucosal sensitivity in NERD 
patients tends to be higher than those with ERD 
[7]. Over the years, several issues have been 
emerged regarding the definition, history and 
treatment of GERD. This study focuses on the 
background features of these patients and 
evaluates them. The results can show which life 
habits may be considered as risk factors and 
changing our life styles may decreases the 
GERD incidence.
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Patients and methods

In this case-control survey, a total of 210 sub-
jects with GERD symptoms, i.e. heartburn and 
acid regurgitation, referred to Razi hospital gas-
troenterology clinic in Rasht (a city in north of 
Iran), were enrolled. “Heart burn” defined as a 
burning sensation at the retrosternal area and 
“Acid regurgitation” defined as bitter or sour liq-
uid rushing up to the mouth. The patients were 
given the GERD Q Questionnaire (Astra Zeneca) 
[8] for evaluating the disease and the individu-
als who obtained the total score of 8 to 18 
underwent upper GI endoscopy between Jan- 
uary 2013 to 2015. Sampling method was easy 
and available. The control group consisted of 
patient's family who did not have digestive 
problems, completed the GERD questionnaire 
related to reflux and did not obtain the proper 
score. This study was approved by the Guilan 
University of Medical Science ethical commit-
tee. The written informed consent was obtained 
from all participants. 

Exclusion criteria

Patients with a history of GI surgery, Barrett’s 
esophagus, esophageal motility disorder, duo-
denal ulcer, benign gastric ulcer or gastroduo-
denal cancer were excluded. In this study, 
Patients with systemic disease requiring chron-
ic medication such as hypertension, diabetes 
mellitus and Asthma were not involved. Also, 
subjects who took histamine type II receptor 
blocker or PPI within 4 month were excluded.

Variables 

For each patient a check list was completed 
including age, sex, height, weight, waist circum-
ference, hip circumference, coffee, tea and 
alcohol consumption, cigarettes, eating habits 
and the medical history. The Body Mass Index 
(BMI) was obtained by using a digital SECA 
scale with an accuracy of 0.5 kg. The classifica-
tion of BMI was considered as: normal (Less 
than 25 kg/m2), overweight (25-30 kg/m2) and 
obese (above 30 kg/m2). Waist to hip ratio was 
calculated by dividing the waist to hip circum-
stance. Waist size is obtained by the lower mar-
gin of the latest palpable rib and upper part of 
iliac crest. Hip circumstance is obtained by 
measuring the widest part of the hip circum-
stance. Abdominal obesity is defined as the 

ratio of waist circumstance to hip circumstance 
above 0.9 for male and above 0.85 for female. 
To prevent bias, measurements were perform- 
ed by a single person. At the next step, upper GI 
endoscopy performed for all patients in the 
case group and based on the visual findings 
during the process, they were divided into two 
subgroups: NERD and ERD. Then all the vari-
ables analyzed between these two subgroups.

Statistical analysis

All data were statistically analyzed using SPSS 
software package for windows v. 21.0 (SPSS 
Inc., Chicago, IL, USA). Percentage and frequen-
cy were used in order to report the results of 
the qualitative data and standard deviation and 
the mean were used in order to report the 
quantitative data. Chi-square, Fisher exact test 
and independent T test were used to compare 
variable. P<0.05 is considered statistically sig- 
nificant.

Results

The case group of 210 patients with mean age 
of 45.5 ± 14.5 years old was included 91 males 
and 119 females. The control group of 210 indi-
viduals with mean age of 45.4 ± 14.4 years old, 
was included 89 males and 121 females. In 
both cases above, the statistical distribution of 
age and gender was normal. 

The average of smoking in the both groups was 
5 cigarettes per day; 24 smokers in the case 
group and 29 smokers in the control group. 
Also, the mean amount of alcohol in the case 
and control groups was 100 ml per month; 5 
subjects in case group and 12 individuals in 
control group. There were no significant differ-
ences of smoking and alcohol consumption 
between the two study groups. 

In the case group, there were 11.4% Illiterate 
cases, 78.6% with collage education and 10% 
with higher education degree. In the control 
group, there were 3.8% Illiterate cases, 83.8% 
with collage education and 12.4% with higher 
education degree. The difference of education 
level between the two groups was statistically 
significant (P=0.02). 

Waist to hip ratio (WHR) and BMI were calcu-
lated for each individual. The results showed 
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higher scores of BMI in the case group rather 
than the control group (P=0.001). Although the 
results of WHR in the case group were higher 
than the control group, this contrast was not 
statistically significant (Table 1).

Table 2 shows the demographic characteristics 
of the two study group individuals. As the ta- 
ble shows, there were a significant relation- 
ship between GERD and eating fatty foods 
(P=0.0001), lying immediately after meal 

Table 1. BMI and WHR between the two study groups

P valueControl (%)
N=210

Case (%)
N=210Measurements

0.001122 (58.1)61 (29)<24BMI
67 (32)102 (48.6)25-30
21 (9.9)47 (22.4)30<

0.08786 (41)50 (23.8)NormalWaist to hip ratio (WHR)
43 (20.5)60 (28.6)Abdominal obesity in male (0.9<)
81 (38.5)100 (47.6)Abdominal obesity in female (0.85<)

Table 2. Demographic features of the two study group participations

Demographic features Case (%)
N=210

Control (%)
N=210 P-value

Drug histories
    NSAIDs* No 177 (84.3) 200 (95.2) 0.0001

Yes 33 (15.7) 10 (4.8)
    OCP* No 200 (95.2) 198 (94.3) NS

Yes 10 (4.8) 12 (5.7)
    Aspirin* No 198 (94.3) 202 (96.2) NS

Yes 12 (5.7) 8 (3.8)
Dietary/drinking habits
    Eating fatty food Monthly 55 (26.2) 52 (24.7) 0.0001

Weekly 97 (46.2) 152 (72.4)
Daily 33 (15.7) 3 (1.45)
None 25 (11.9) 3 (1.45)

    Eating smoky and salty food Monthly 80 (38.1) 90 (42.85) NS
Weekly 11 (5.24) 12 (5.7)
None 119 (56.66) 108 (51.45)

    Eating spicy food Monthly 71 (33.8) 96 (45.7) 0.006

Weekly 41 (19.5) 21 (10)
None 98 (46.7) 93 (44.3)

    Drinking soda or other beverages with the meal Monthly 100 (47.64) 166 (79.19) 0.0001
Weekly 14 (6.66) 8 (3.81)
None 96 (45.7) 36 (17)

    Drinking tea <3 cups daily 140 (66.66) 143 (68.16) NS
>3 cups daily 61 (29.5) 56 (26.6)

None 9 (3.84) 11 (5.24)
    Drinking coffee <2 cups monthly 12 (5.75) 17 (8) NS

>2 cups monthly 1 (0.48) 0 (0)
None 197 (93.95) 193 (92)

    Lying immediately after meal No 92 (43.8) 197 (93.8) 0.0001
Yes 118 (56.2) 13 (6.2)

*Consumption during previous 3 month.
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(P=0.0001), Drinking beverages with the meal 
(0.0001), eating spicy food (0.006) and NSAIDs 
consumption (P=0.0001). 

Sixty-four patients with ERD and the other 
cases with NERD (n=146) were diagnosed 
Using upper GI endoscopy. At the next step we 
evaluated the demographic features between 
these two subgroups. There were no significant 
differences based on age, gender, education 
and drug consumption (NSAIDs, OCP, Aspirin) be- 
tween these two subgroups. There were a sta-
tistically significant relationship with consump-
tion of salty-smoky food (P=0.005) and spicy 
food (P=0.011) (Table 3).

The abdominal obesity in male (WHR>0.9) 
appeared in 17 of ERD and 43 of NERD cases. 
Also, 24 females with ERD and 76 females with 
NERD showed abdominal obesity with WHR 
more than 0.85. There was no significant rela-
tionship between NERD and ERD cases based 
on WHR. Figure 1 shows the BMI differences 

Wajed et al studies [12, 13] mentioned that the 
prevalence of GERD is more common in obese 
patients with heartburn, acid reflux and dys-
phagia. Obese people experience this state, 
three times more than general population. Also, 
Murray et al [11] showed a direct relationship 
between overweight or obesity with the fre-
quency and severity of heartburn and regurgita-
tion. The results of such studies confirm our 
findings. Although we did not find a statistical 
relationship between higher scores of BMI and 
severity of GERD (erosive lesions), but it was so 
clear that ERD is more common in obese cases.

Blondeau et al [14] suggested a direct relation-
ship between the incidence of GERD and BMI 
and WHR. This state is observed in both 
patients receiving and not receiving proton 
pump inhibitors. Also, we found no statistical 
relationship between WHR and ERD or NERD 
incidence. The analysis of WHR in other previ-
ous conducted studies was not found. This 
score may be used as an appropriate index to 

Table 3. Comparison of demographic features between 
ERD and NERD patients

Dietary/drinking habits ERD (%)
N=64

NERD (%)
N=146

P 
value

Eating salty-smoky food Monthly 26 (40.6) 54 (37) 0.005
Weekly 8 (12.5) 3 (2.05)
None 30 (46.9) 89 (60.95)

Eating spicy food Monthly 24 (37.5) 47 (32.2) 0.011
Weekly 19 (30) 22 (15.07)
None 21 (32.5) 77 (52.73)

Figure 1. BMI distribution between all participations.

between the two main groups and the 
two subgroups. it is obvious that 
patients have a higher level of BMI 
rather than the control group.

Discussion

Nowadays, the prevalence of GERD 
and obesity is increasing worldwide. 
Considering the effect of GERD on dif-
ferent aspects of patients’ life, our 
knowledge about it is so important and 
can help in leading new community 
health strategies [9, 10]. In this study, 
the risk of GERD in patients with higher 
BMI scores (30<) and lower education-
al levels, is higher. There are other 
studies which support these findings. 
Based on Mansour-Ghenaei et al sur-
vey [10], there is a significant statistical 
relationship between the prevalence of 
GERD and higher scores of BMI. Also 
Murray et al [11] showed the impor-
tance of education specially the knowl-
edge of people about digestive diseas-
es, the pattern and the risk factors of 
GERD. 

The results of some studies point to the 
fact that higher scores of BMI increase 
the likelihood of suffering from severe 
GERD presentations. Klauser et al and 
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determine obesity, but it is not a strong option 
to indicate the risk of GERD.

In a study conducted by Nocon et al [15], envi-
ronmental factors such as food, alcohol and 
smoking, have been introduced as the main 
risk factors in the prevalence and severity of 
GERD. Mansour-Ghenaei et al [10] showed a 
significant statistical relationship between the 
prevalence of GERD and smoking. Also, in 
another study published by Locke et al [16] 
dealt with evaluating the risk factors accompa-
nying with the symptoms of GERD, smoking and 
alcohol consumption were significantly related 
to the frequency of GERD symptoms. In con-
trast, our survey showed no significant differ-
ences of smoking and alcohol consumption 
between patients and controls or NERD and 
ERD subgroups. 

Same as others survey [10, 12, 17, 18], evalua-
tion of dietary habits and drug history in our 
study showed a direct relationship between 
GERD and consumption of NSAIDs, eating fatty 
and spicy foods, drinking beverages with the 
meal and lying after eating. Also, this study 
stated that there is a significant statistical rela-
tionship between ERD and eating spicy and 
salty-smoky foods. 

Lying after meal is an Asian habit which can 
lead to lower esophagus sphincter weakening 
and acid or food regurgitation. This study sh- 
owed that this wrong habit increases the risk of 
GERD.

PH of many beverages such as soda is 2.5-3.5, 
so they cause an acidic environment in the 
stomach. In the total path of digestive system, 
only the stomach can withstand such acidic 
state. But other parts of digestive system like 
mouth, throat and esophagus are very sensi-
tive and vulnerable to the lower levels of PH. 
Phosphoric acid in such drinks influence on the 
stomach by competing with hydrochloric acid. 
In such circumstances, the stomach is ineffi-
cient and the remaining food causes indiges-
tion and bloating. So we can say that patients 
with GERD must avoid drinking beverages with 
the meal, especially soda.

The spread of western food culture among the 
Asians is increasing the prevalence of GERD 
[19]. since GERD is one of the main risk factors 
in the field of gastric cancer, prevention of eat-

ing foods with high levels of nitrate (like salty-
smoky foods which are so common in Iranian 
food habits), spicy foods (like Indian foods) and 
all kind of fast foods (Western foods) should be 
considered as an important task in health pro-
grams and the ministry of health should invest 
more in the field of food culture and place it on 
its long-term plans.

In conclusion, this case-control study confirms 
that obesity is an important risk factor for 
GERD. Other possible risk factors such as con-
sumption of NSAIDs and certain foods and 
wrong habits like lying after meal should be 
addressed in future longitudinal surveys.
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