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ABSTRACT
BACKGROUND

Gastroesophageal reflux disease (GERD) is one of the most common gastro-
intestinal problems worldwide. The aim of this study was to evaluate the clinical
spectrum, prevalence, and some of the variables that are supposed to be the risk
factors of this chronic disorder.

METHODS

This population- based cross-sectional study was conducted in a one-stage
randomized clustered sample of adult inhabitants in Kerman city in 2011-2012.
A total of 2265 subjects with age range of 15-85 years were enrolled. Face to
face interview was performed for all the subjects. GERD was defined as at least
weekly heart burn and/or acid regurgitation during the past year. Association of
GERD with factors like demographic variables, medical condition, diet and life
habits were analyzed.

RESULTS

A total of 2265 subjects including 988 (43.8%) male and 1275 (56.3%) fe-
male patients were evaluated. The prevalence of GERD was 28%. The preva-
lence was higher in female patients and with aging. There was also a significant
association between GERD and the following risk factors: lower educational
level (p <0.0001), higher body mass index (p =003), presence of depression
(»<0.0001), and anxiety (p <0=0001).

CONCLUSION

GERD as a common disorder in our region was seen more in elderly and fe-
male patients and was associated with some anthropometric, metabolic, medi-
cal conditions, and behavioral habits.
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INTRODUCTION

Gastroesophageal reflux disease (GERD) is one of the most common gas-
trointestinal (GI) disorders with a chronic or recurrent nature.! The patients
usually suffer from troublesome symptoms, namely heart burn, regurgitation,
and many extra-esophageal complaints. The prevalence of GERD varies in
different areas of the world and even in different parts inside a country.!

Castell in 1985 described GERD and pressed it as an “iceberg”,? thereafter
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the apparent part of the “iceberg” has been growing con-
tinually. Until now it is considered that about half of the
people living in developed countries are suffering from
GERD.!

GERD is a common gastrointestinal disorder in the
Western countries (10-20%) and Asia (2-20%).> Accord-
ing to a previous study, the most common cause of phy-
sician visits in GI clinics of Iran has been GERD.*

Dietary factors,’ obesity,” smoking,>”’

stress,® major
life events,® and alcoholism® have been implicated in in-
creasing the risk of GERD during past decades. Further-
more, people in suburban areas and those with a positive
family history are at a higher risk of GERD. Socioeco-
nomic status and westernized diet,’ have been postulated
as risk factors, even though their roles have not been
confirmed yet. Underlying diseases such as diabetes
mellitus, hypertension, cardiovascular diseases, hyper-
lipidemia, metabolic syndrome, and drug consumption
have been proven as risk factors in some studies .5

The evaluation of GERD prevalence and its risk fac-
tors is important because of rapidly changing life style
in developing countries. Changes in dietary pattern,
increasing social life stresses, and presence of diverse
medical conditions and habits might affect the preva-
lence of this chronic disorder. The aim of this study was
to explore the effect of these variables on GERD in a
general population in south-east Iran.

MATERIALS AND METHODS

This community-based, cross-sectional study was
conducted on adult subjects in Kerman city, the center
of the largest province in south-east Iran from 2011 to
2012. The study was nested in a comprehensive study for
15 to 85-year-old population. Family cluster sampling
was performed randomly by postal code selection. Those
subjects who refused to participate and the cases with
major psychiatric problems, or severe illnesses were
excluded. A total of 2265 subjects were enrolled in the
study.

We used Mayo-GERQ for determining the GERD
prevalence. It had been translated and modified for Irani-
an population and its validity, reliability, and feasibility
were established.!” Weekly presence of one or both es-
sential symptoms of GERD (heart burn and/or regurgita-
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tion) in the past year was considered as GERD."

The study protocol was approved by the local Eth-
ics Committee of Kerman University of Medical Sci-
ences. Written informed consent was obtained from the
participants. General physical examination and data col-
lection during a face-to-face interview were performed
by a general practitioner. Hypertension was defined as
known or new cases of high blood pressure according to
the seventh report of the joint national committee (JNC-
7)."2 General data including demographic features, edu-
cational level, occupational condition, rate of daily activ-
ity, medical history, and history of cigarette smoking and
opium addiction were recorded. Body mass index (BMI)
was calculated as body weight divided by squared height
(kg/m?). Waist and hip circumferences were measured
by non-elastic tape measure and waist to hip ratio was
calculated. Metabolic syndrome was defined according
to National Cholesterol Education Program Adult Treat-
ment Panel —III (NCEP ATP 3)."* Nutritional habits were
recorded according to the dietary recall form during the
past month in a food frequency questionnaire (FFQ). The
consumption of various foods was according to the po-
sition of everyone in the food pyramid. In this manner
consumption of more than once monthly of fast foods
and soda was considered as an unhealthy habit. It was
compared with those with less frequent fast food eat-
ing. Consumption of vegetables, cereals, liquid oil, tea,
nuts, group of sweet, sugar, and jam were compared in
daily consumption with less than daily consumption.
To achieve more concise comparison of some of these
variables like fruits, beans, meats, tea, and the group of
sweet, sugar, and jam, the presence of more than two
times a day and/or less than three times a week were
compared too. For cigarette and alcohol, consumption
was regarded versus no consumption. Psychiatric status
was evaluated by using Beck questionnaire for depres-
sion and anxiety.'*"

Blood samples of all participants were collected after
10 hours fasting. The samples were analyzed for fasting
blood sugar (FBS), triglyceride (TG), total cholesterol
and high density lipoprotein (HDL) (Kimia Kit, Iran).
In the case of FBS more than 126 mg/dl, a second blood
sample was obtained in fasting condition by another re-
call or by sending a trained nurse to the subject’s home.
The individual was considered as having diabetes if the
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second FBS was also more than 126 mg/dl.

We obtained the prevalence of main variables with
95% confidence interval. Statistical analysis was per-
formed by SPSS software version 16. Using Poisson
regression modeling, the association between frequency
and dependent variables was assessed. Chi-square test
was used to determine the significance of association be-
tween qualitative variables. P values less than 0.05 was
considered as statistically significant.

RESULTS

A total of 2265 adults (15-85 years old), including
988 (43.7%) men, living in Kerman city were included.

The subjects who were considered to have GERD
were 635/2265 (28%). Distribution of GERD between
women and men were 392 (61.7%) and 243 (38.3) re-
spectively (P=0.001, tablel).

The mean age (+SE) of the studied subjects was 48.22
(+0.34) years. The mean age (+SE) of GERD cases was
50.76 (£0.63) while it was 47.23 (+0.4) years for subjects
without GERD (P<0.0001). The associated symptoms in
subjects with GERD in order of frequency were: dys-
phagia in 137 (21.6%), retrosternal pain in 118 (18.6%),
wheezing in 53 (8.3%), cough in 38 (5.98%), nausea in
34 (5.4%), and vomiting in 22 (3.5%). The association
of other risk factors with GERD was found as below:
Family history was present in 278/635(43.8%) of GERD
cases. Waist to hip circumference was 0.844+ 0.0038
in patients with GERD and 0.837+0.002 in individuals
without GERD, with no statistical significance (p=0.14).

Two social behaviors of current cigarette smoking
and opium addiction were seen in 50 (7.9%) and 125
(19.7%) patients with GERD, respectively. Underly-
ing diseases including diabetes mellitus, hypertension,
cardiovascular diseases, hyperlipidemia, and metabolic
syndrome were seen in 112 (17.6%), 179 (28.2%), 89
(14%), 209 (32.9%) and 264 (41.6%), in patients with
GERD, respectively.

The association between some demographic features
and underlying disorders including education, job, BMI,
pattern of diet, level of physical activity, anxiety, depres-
sion, and GERD are shown in detail in table 1.

DISCUSSION
The present study was a population —based study for

Middle East Journal of Digestive Diseases/ Vol.8/ No.4/ October 2016

determination of GERD prevalence in an urban area.
In our study, 635 subjects (28%) suffered from GERD,
which was more prevalent in women. Our finding was
similar to some studies reported around the country(16);
Tehran (21.2% and 39.7%),!!® Mashhad,” Firoozkooh
and Damavand (29.2%),%° and Tabriz (26.8%).2! It was
higher compared with some other studies, ie. Rasht
(9.1%),%*> Gonabad (12.3%),’ and another study in Teh-
ran (6.8%).* In other countries, and for those studies with
similar definitions of GERD, the prevalence were: 21.7%
in Norway,? 20% in Turkey,**14-20.0% in the USA %
7.6-18.7% in India,* 6.5-9.5% in Japan,?’ and 2.5-6.5%
in Far East countries.?®

Iran is a developing country, rapidly evolving into
western type life style. Our findings regarding the preva-
lence of GERD are similar to western countries, while it
was significantly higher than Far East Asian countries.
These variations might be due to different ethnic and en-
vironmental factors. However, nature or nurture, which
one is more important in the prevalence of GERD, is not
clear.

Increase in the prevalence of GERD in some ethnic
groups or races can suggest cultural changes such as
westernization, smoking, longer life expectancy, or heli-
cobacter pylori eradication as responsible factors.”

Regarding the sex distribution, other studies from oth-
er societies also indicated a higher prevalence of GERD
in women.?*3%3! In a Norwegian ** study, the prevalence
was higher in men while there was no association be-
tween sex and GERD in some other Iranian studies.*?!

In our study the prevalence of GERD increased with
aging. Regarding the age, our results were similar to
another Iranian ° and several European and Asian stud-
ies, ¥ but it was different from some other Iranian sur-
veys. 42021

GERD symptoms were more frequent in family mem-
bers in our study. Similar result for GERD was found in
some other studies,?*=23* but it was not concordant with
one study in China.® This finding might be due to com-
mon genetic and environmental factors.

In the present study, there was an association between
lower educational level and the prevalence of GERD.
Comparable finings have been shown in two large Ira-
nian,®*! and a Chinese surveys.** .It can be explained by
the better adherence of people with higher educational
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Table 1: Prevalence of associated factors in individuals with and without GERD

Variables Without GERD GERD Total p value
N (%) N (%) N (%)
Sex
Male 745 (45.8) 243 (38.3) 988 (43.7) 0.001
Female 883 (54.2) 392 (61.7) 1275 (56.3)
Age( mean+ SE years) 4723+ 0.4 50.76+ 0.63 4822+ 0.34 <0.0001
Education
Uneducated 192 (60.8) 124 (39.2) 316 (14)
Less than diploma and diploma 1104 (71.9) 432 (28.1) 1536 (68) <0.0001
Associate degree and upper 330 (80.9) 78 (19.1) 408 (18.1)
Job
Employed 1293 (72.6) 487 (27.4) 1780 (78.7) 0.15
Unemployed 334 (69.3) 148 (30.7) 482 (21.3)
BMI (kg/m?)
<25 738 (74.8) 248 (25.2) 986 (44.4) 0.003
25-29.9 584 (71.6) 232 (28.4) 816 (36.7)
>30 277 (66) 143 (34) 420 (18.9)
Physical activity
Mild 644 (68.4) 298 (31.6) 942 (41.6)
Moderate 758 (74.9) 254 (25.1) 1012 (44.7) 0.003
Severe 228 (73.3) 83 (26.7) 311 (13.7)
Waist circumference 752 (46.4) 304 (48.5) 1056 (47) 0.37
HDL 159 (10.4) 67 (11.3) 226 (10.6) 0.56
Diastolic blood pressure 456 (28) 223 (35.1) 679 (30) 0.001
Systolic blood pressure 520 (31.9) 241 (38) 761 (33.6) 0.006
Diabetes mellitus 339 (22.8) 209 (36.9) 548 (26.7) <0.0001
Triglyceride 592 (38.7) 271 (45.5) 863 (40.6) 0.004
Metabolic syndrome 563 (40.7) 264 (50.2) 827 (43.3) <0.0001
Ancxiety
Normal 401 (85.1) 70 (14.9) 471 (21.2)
Mild 465 (76) 147 (24) 612 (27.5) <0.0001
Moderate 398 (73.8) 141 (26.2) 539 (24.2)
Severe 328 (54.5) 274 (45.5) 602 (27.1)
Depression
Normal 1095 (79.2) 287 (20.8) 1382 (65.3)
Mild 87 (54.4) 73 (45.6) 160 (7.6) <0.0001
Moderate 361 (63) 212(37) 573 (27.1)
Severe 2 (66.7) 1(33.3) 3(0.1)

There were missing data for some of the variables.

level to recommended life style. However the results of
some other studies did not correlate with this finding.*®

Association between GERD and job situation was not
statistically significant (p= 0.15), although unemployed
cases were more affected with GERD than others.

There was a significant association between GERD
and lower physical activity in our study. It seems that
sedentary life style increases the prevalence of GERD;
while active life style and moderate physical activity can
decrease the prevalence of GERD. There are some stud-
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Table 1: Prevalence of dietary factors in individuals with and without GERD

Vegetables
Low 698 (68) 328 (32) 1026 (45.8)
Moderate 891 (74.9) 299 (25.1) 1190 (53.1) <0.0001
High 22 (95.7) 1(4.3) 23 (1)
Fruits
Low 147 (62) 90 (38) 237 (10.6) 0.001
Moderate 1391 (72.8) 519 (27.2) 1910 (85.4)
High 70 (77.8) 20(22.2) 90 (4)
Beans
Low 135 (59.7) 91 (41.3) 226 (10)
Moderate 726 (71.6) 288 (28.4) 1014 (45) <0.0001
High 760 (75) 253 (25) 1013 (45)
Cereals
Low 685 (68.2) 320 (31.8) 1005 (49.4) <0.0001
Moderate and high 774 (75.1) 256 (24.9) 1030 (50.6)
Sweets, sugar, and jam
Low 205 (70) 88 (30) 293 (12.9)
Moderate 100 (69.4) 44 (30.6) 144 (6.4) 033
High 1325 (72.5) 503 (27.5) 1828 (80.7)
Meats (red and white)
Low 113 (60.4) 74 (39.6) 178 (8.6)
Moderate 275 (69.2) 127 (30.8) 412 (19) <0.0001
High 1159 (73.9) 409 (26.1) 1568 (72.4)
Fast food
Low 1348 (72.3) 517 (27.7) 1865 (82.7) 0.4
Moderate and high 273 (70.2) 116 (29.8) 389 (17.3)
Unsaturated oil
Low 1212 (71.5) 484 (28.5) 1696 (76.4) 0.015
Moderate 379 (73.3) 138 (26.7) 517 (23.3)
High 4 (66.7) 2(33.3) 6(0.3)
Tea
Low 108 (70.1) 46 (29.9) 154 (6.8) 0.04
Moderate 450 (76) 142 (24) 592 (26.2)
High 1067 (70.6) 444 (29.4) 1511 (66.9)
Carbonated drinks 537 (72.7) 202 (27.3) 739 (32.7) 0.61
Nuts
Low 733 (69.5) 322(30.5) 1055 (46.9) 0.02
Moderate 265 (72) 103 (28) 368 (16.4)
High 621 (75.1) 206 (24.9) 827 (36.8)
Alcoholic beverage 11 (100) 0(0) 11 (0.5) 0.04

There were missing data for some of the variables.

ies that have shown the higher prevalence of GERD in
sedentary life style.! Comparable with our study, Fuji-
wara and colleagues indicated more symptoms of GERD
with higher level of physical activity.?3*

Higher BMI has been associated with GERD in our
study like many other surveys .?> 22632 However some
studies did not show such an association.”*537 Some
studies have indicated a higher waist to hip circumfer-
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ence as an independent factor for GERD,* but we could
not find any association between GERD and this variable
similar to some other studies.>”!* This finding has been
explained with more prevalence of hiatal hernia or high
intra-abdominal pressure in obese subjects.

Whilst waist circumference and HDL level did not
show any association with GERD (p =0.37 and p =0.56
respectively), all other components of metabolic syn-
drome including [TG (p =0.002), diabetes mellitus (p
<0.0001), systolic blood pressure (p =0.006), and diastol-
ic blood pressure (p =0.001)] and metabolic syndrome (p
<0.0001) per se, had significant association with GERD
similar to what reported in some other studies'.

Compared with cigarette smoking, opium addic-
tion was more frequent in patients with GERD (7.9%
vs.19.7%).Theoretically cigarette smoking decreases
lower esophageal sphincter pressure and salivary secre-
tion of bicarbonate leading to GERD. It has been shown
that morphine decreases acid reflux; however other
components of opium such as alkaloids, non-alkaloids,
aromatic hydrocarbons, and amines may predispose the
subjects to GERD.

Emotional disorders; both anxiety and depression,
were associated with GERD in our study similar to the
findings of some other studies.® Association of GERD
with emotional distress could be explained by brain-gut
axis interaction disease behavior and consumption of
psychiatric drugs.?

GERD was significantly associated with lower con-
sumption of fruits, fresh vegetables, meats, nuts, cereals,
and beans. On the other hand drinking more black tea
and unsaturated oil consumption were associated with
GERD. The associations between fast foods, consump-
tion of carbonated drinks, cookies, sugar, and jam with
GERD were not statistically significant. Few cases in our
study used to drink alcohol, so interpretation of its asso-
ciation with GERD could not be done.

There are many discrepancies between the association
of GERD and food pattern. For example in an Albanian
study significant association was found between GERD
and non- Mediterranean diet.** Some studies have shown
the facilitating effect of tea,' soft drinks, fat, and fried
foods,* and protective effect of fiber (vegetable and
fruit) on GERD.*'“ ! Whereas there are some reports
against the protective effect of fruits and vegetables,*’
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but ameliorative effect of soft drinks.’” Comparable to
our results, some studies did not find any association
between GERD and soda,?® or fast food.” It may be ex-
plained by previous experience of unpleasant sense and
exaggeration of symptoms with consumption of these
foods. However, effect of dietary habit on improving or
exaggerating GERD symptoms cannot be evaluated in
this cross sectional study. Fat may intensify the reflux
with decreasing lower esophageal sphincter pressure and
delaying gastric emptying but some authors believe that
fat is not as important as total caloric content of meal.*?

Limitations: Firstly, in spite of a large sample size and
precise data gathering, our study was conducted using a
subjective manner and not by using an objective method
such as endoscopy and/or pH monitoring. Secondly, as
this was a population based study, it was not possible to
determine the cause and effect relationship in this cross
sectional study.

According to this study, the prevalence of GERD
is high in our region, which was associated with some
demographic variables such as female sex, aging, low
educational level, higher BMI, and sedentary life style.
In addition, metabolic syndrome and some of its compo-
nents were seen more frequent in GERD subjects. Diet
can influence on the symptoms of GERD; as more con-
sumption of vegetables, fruits, beans, cereals, meats, and
nuts was associated with lower prevalence of GERD,
whilst more tea consumption was seen in GERD cases.
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