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Abstract
Background: During the recent decade, several studies about prevalence of symptom-based GERD have
revealed increase of its prevalence. In addition to the highly disturbing typical symptoms, it has a series of known
consequences and may affect the quality of life.
Objective: To determine the prevalence of gastroesophageal reflux disease (GERD) as well as their main
characteristics and risk factors among the population of Arar City, Northern Saudi Arabia.
Methods: A cross-sectional study was carried out on a sample of 302 individuals from population of Arar city
from October 01, 2016 to May 30, 2017, using a researcher made questionnaire and checklist. The questionnaire
was administrated in online method. Data were analyzed by SPSS version 22, using descriptive statistics and Chi-
Square test.
Results: total prevalence of GERD among the studied respondents was 61.8%. In 11.8% there was severe pain.
Further, 61.8% reported loss of appetite as an associated condition, 57% reported nausea and vomiting, 55.9%
indigestion, 55.4% food regurgitation, 41.4% chest pain and 35.5% headache. The main found risk factors were
fatty meals in 84.9% followed by coffee drinking in 77.4%, stress in 71%, spicy food in 58.1% NSAD in 24.7%
and smoking in 17.2%. There were no significant effect of sex, age, educational level, marital status or
occupational status in the occurrence of GERD (p>0.05).
Conclusion: This is the first population-based study in Arar, Northern Saudi Arabia, reporting prevalence of
GERD. The rate of 61.8% was substantially high. Coffee drinking, stress, spicy food, prolonged use of NSAID,
fatty meals and smoking were the reported risk factors. Population-based endoscopic studies are recommended.
Keywords: Arar; Saudi Arabia; Prevalence; GERD; Risk factor

1. Introduction
The epidemiological aspects of gastroesophageal reflux disease (GERD) and heartburn have been a topic of growing
interest in recent years because of its increasing prevalence and complications. Gastroesophageal reflux disease
(GERD) broadly includes the whole spectrum of reflux disease, from intermittent symptoms like heartburn or acid
regurgitation to endoscopic reflux esophagitis and Barrett's esophagus. Heart burn is a burning sensation in the
central chest or upper central abdomen, the pain often rises in the chest and may radiate to the throat, neck, or angle
of the jaw (1-3). It is also a definition of when stomach contents come back up into the esophagus resulting in either
symptoms or complications (4, 5). Diagnosis and treatment of gastroesophageal reflux disease and heartburn is very
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important because the disease, in addition to the highly disturbing typical symptoms, has a series of known
consequences. It may affect the quality of life (6), decrease functional activity (7), increase health costs (8) and the
risk of esophageal carcinoma in cases of Barrett's esophagus (9). The prevalence of heartburn in the population
varies depending on whether the analysis is based on symptoms or signs of disease. It has been estimated that more
than 15 million Americans suffer from heartburn once a day, and an additional 45 million experience heartburn at
least once a month (10). In a study of thirteen Asian countries, a systematic review on epidemiology of GERD
discovered that the reported population prevalence of gastroesophageal reflux disease ranged from (2.5%) to (6.7%)
in eastern Asia, for at least weekly symptoms of heartburn and/or acid regurgitation, and may be on the increase.
Age and the male population were the likely risk factors in that particular study. In China, the predominant extra
esophageal manifestation of GERD is chest pain, whereas in Japan, association with asthma has been implicated in
cases of severe esophagitis (11). Prevalence of GERD, in a study in North Bihar was reported at (23.6%). Among
males, the prevalence was (18%) and among females, (30%). The predominant symptom was heart burn with
regurgitation. Poor socioeconomic status, the age group of 31 to 40 years and female gender were the associating
aspects with this condition. A fatty and spicy diet, postprandial posture, and consumption of meat and tea were all
found to be risk factors for gastroesophageal reflux disease (12). The aim of this research was to evaluate the
prevalence of gastroesophageal reflux disease (GERD) as well as their main characteristics and risk factors among
the population of Arar City, Northern Saudi Arabia.

2. Material and Methods
2.1. Study design and participants
A cross-sectional study was carried out on the population of Arar city, Northern Saudi Arabia. This study was
conducted during the period from October 01, 2016 to May 30, 2017, using a researcher made questionnaire and
checklist. The sample size was calculated using the sample size equation: n=z2p (1-p)/e2. Data was collected from
302 individuals aged between 18 to 75 years.

2.2. Data collection
Data were collected by using a researcher-made check list and a questionnaire that was administrated through online
method. The questionnaire and checklist included questions designed to fulfill the study objectives. The
questionnaire items were categorized into different parts: 1) socio-demographic characteristics including age, sex,
educational level, marital status and occupational status, 2) questions about intensity of pain,  increased food intake
or not and other signs and symptoms of reflux, 3) questions about risk factors like smoking, coffee drinking, spicy
food, alcohol and certain types of drugs (NSAID). We also asked whether there were any investigations done.

2.3. Statistical Analysis
All the data were analyzed using statistical package for social sciences (SPSS Inc.) version 20. Descriptive statistics
for the prevalence and quantitative variables were used. A 2-sided p-value of less than 0.05 was considered
statistically significant. We also used Chi-square text as the inferential statistics technique.

2.4. Ethical considerations
Permission to conduct the study was obtained from the Research and Ethics Committee at the College of Medicine,
Northern Border University, Arar, Saudi Arabia. The questionnaire had a brief introduction explaining the aims and
significance of the study.

3. Results
Table 1 shows the socio-demographic characteristics of the participants from Northern Saudi Arabia. The majority
of the participants were females (68.5%), the most common age group was (18-25) years old, (57.6%) were single
and (74.5%) were highly educated. About (61.9%) of them were in employment. Regarding the prevalence of
gastroesophageal reflux among the studied population in Arar city, 61.6% (186) have had gastroesophageal reflux
(GERD). Table 2 illustrates the characters, risk factors and treatment of gastroesophageal reflux among studied
cases in Arar city, (21.5%) described the pain as continuous, (34.4%) as moderate and (11.8%) as severe pain.
Regarding associated conditions, (61.8%) reported loss of appetite, (57%) nausea and vomiting, (55.9%) indigestion,
(55.4) food regurgitation, (41.4%) chest pain and (35.5%) headache. Regarding predisposing factors, special meals
was (84.9%) followed by coffee drinking (77.4%), stress (71%), spicy food (58.1%) and smoking (17.2%).
Treatment through use of antibiotics was (50%). Table 3 illustrates the relationship between socio-demographic
characters and gastroesophageal reflux among the studied population. There is no significant effect of sex, age,
educational level, marital status or occupational status.
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Table 1. Socio-demographic characters of the studied population, Arar, Saudi Arabia
Variables n  (total=302) %
Sex Female 207 68.5

Male 95 31.5
Age (years) 18-25 162 53.6

26-35 84 27.8
36-45 38 12.6
46-55 12 4.0
>55 6 2.0

Educational level Primary 5 1.7
Secondary 65 21.5
University or more 225 74.5
Preparatory 7 2.3

Marital status Widowed 2 .7
Single 174 57.6
Married 116 38.4
Divorced 10 3.3

Occupational status Not employed 187 61.9
Retired 12 4.0
Employed 103 34.1

Table 2. Characteristics of gastroesophageal reflux in studied cases in Arar City, Saudi Arabia (n=186)
Gastroesophageal reflux disease n %
Severity of pain Sever 22 11.8

Mild 64 34.4
Moderate 100 53.8

Associated  conditions and symptoms (there is overlapping) Headache 66 35.5
Regurgitation of food 103 55.4
Nausea  and/or vomiting 106 57.0
Loss of appetite 115 61.8
Loss of weight 46 24.7
Indigestion 104 55.9
Chest pain 77 41.4

Predisposing factors (there is overlapping) Special meals (mainly fatty meals) 158 84.9
Spicy food 108 58.1
Smoking 32 17.2
Consumption 7 3.8
Psychic stress 132 71.0
Coffee drinking 144 77.4
Esophageal diseases 24 12.9
NSAD consumption 46 24.7

Treatment Antibiotics 93 50.0
Hospital admission 71 38.2

Previous investigations (if any) Gastroscopy 17 9.1
Barium meal 13 7.0
Ultrasound 3 1.6
Urea breath test 6 3.2
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Table 3. Relationship between gastroesophageal reflux and socio-demographic characters of the studied population,
Arar, Saudi Arabia

Variables Peptic ulcer; n (%) Total (n=302); n
(%)

Chi-
Square

p-
valueYes

(n=186)
No
(n=116)

Sex Female 132 (71.0) 75 (64.7) 207 (68.5) 1.32 0.153
Male 54 (29.0) 41 (35.3) 95 (31.5)

Age group
(years)

18-25 91 (48.9) 71 (61.2) 162 (53.6) 5.81 0.213
26-35 58 (31.2) 26 (22.4) 84 (27.8)
36-45 27 (14.5) 11 (9.5) 38 (12.6)
46-55 7 (3.8) 5 (4.3) 12 (4.0)
>55 3 (1.6) 3 (2.6) 6 (2.0)

Educational level Primary 3 (1.6) 2 (1.7) 5 (1.7) 0.66 0.88
Secondary 42 (22.6) 23 (19.8) 65 (21.5)
University 136 (73.1) 89 (76.7) 225 (74.5)
Preparatory 5 (2.7) 2 (1.7) 7 (2.3)

Marital status Single 100 (53.7) 74 (63.8) 174 (57.7) 5.42 0.244
Married 76 (40.9) 40 (34.5) 116 (38.4)
Divorced/widowed 10 (5.4) 2 (1.7) 12 (4.0)

Working status Not employed 112 (60.2) 75 (64.7) 187 (61.9) 1.24 0.53
Retired 9 (4.8) 3 (2.6) 12 (4.0)
Employed 65 (34.9) 38 (32.8) 103 (34.1)

4. Discussion
This cross-sectional study was conducted to evaluate the prevalence of gastroesophageal reflux disease as well as its
main characteristics and risk factors among the population of Arar city, Northern Saudi Arabia. This study shows
high prevalence of GERD, generally (61.6%). Our results were relatively high if compared to the Saudi study (13)
which found that (15%) of patients had GERD. An Indian study (14) found that prevalence of GERD was (22.2%),
which was much higher than in East Asia (15). Two studies in Tehran reported prevalence of (21.2%) (16), (18.2%)
(17) and there was a presence of (12.3%) in Kalaleh (18). In Brazil (19), GERD was found in (7.3%). A study in
Bihar (12) reported prevalence of GERD was (23.6%). The prevalence of GERD in Iran ranged between (6.3%-
18.3%) (20). Further, (61.8%) reported loss of appetite as an associated condition, (57%) reported nausea and
vomiting, (55.9%) indigestion, (55.4) food regurgitation, (41.4%) chest pain and (35.5%) headache. A study in
Pakistan (21) reported that (84.38%) of the cases reported dyspepsia, (45.28%) reported anxiety, (10.27%)
restlessness and anxiety and (4.93%) reported nightmares. A study in Southern India (14) found that most prevalent
symptoms were heartburn (26.4 %), acid regurgitation (18.1 %) and night sleep disturbance (10.2 %). On the other
hand, a study in China (22) found that regurgitation (10.8%) was more prevalent than heartburn (4.0%), (8.7%)
reported acid taste in the mouth, (5.3%) unpleasant movement of material upwards from the stomach, (2.4%)
burning behind the breastbone and (2.8%) for pain behind the breastbone. In medical check-up studies, the
prevalence of GERD based on symptoms like heartburn or acid regurgitations at least once a week was (5.0%-8.2%)
(23-26). The occurrence of psychological distress with the symptoms of GERD has been observed in a study from
Iran (23) where headaches, psychological distress, anxiety, nightmares and restlessness were common in GERD
subjects. Regarding risk factors, our study results were, fatty meals  (84.9%) followed by coffee drinking (77.4%),
stress (71%), spicy food (58.1%) and smoking (17.2%). A Pakistan study (21) reported risk factors as spicy meals
(69.81%) and raw onions (52.41%), many (46.02%) had a high BMI, smoking and regular use of NSAIDs were also
among the prevalent risk factors. Lifestyle factors such as smoking (27) and use of NSAIDs (28) are known to be
associated with GERD symptoms. Studies from Iran (29) and Europe (28) reported an association of GERD
symptoms in subjects taking NSAIDs or aspirin. Our study agreed with studies which reported an association of
current smoking and GERD symptoms in Indian (30) and British (27) subjects. Studies on Indian (31) and Iranian
(29) populations observed an association between GERD symptoms and consumption of fried foods. Many studies
did not find an association between cigarette smoking and the risk of GERD, as shown in studies conducted in
Sweden (32), Spain (33) and the United States (34). A study in Bihar (12) reported risk factors as spicy diet. Our
study did not find any significant correlation between GERD and sex, age, educational level, marital status or
occupational status. Four cross sectional studies and one longitudinal study investigated the influence of sex on the
prevalence of GERD symptoms; all five concluded that there was no significant association between sex and GERD
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(27, 28, 32, 35, 36). Dietary and lifestyle modifications are considered the first line of treatment in patients with
symptoms of GERD. Our investigations found that (50%) of participants take antibiotics. A study in Pakistan (21)
found that about half (52.97%) of the patients were already using PPIs for treatment of GERD just prior to
consultation, while physicians prescribed 96.75% of patients with PPIs at the time of consultation.

5. Conclusions
This study was the first population-based research in Arar, Northern Saudi Arabia reporting prevalence of GERD.
The rate of 61.8% was substantially high. Coffee drinking, stress, spicy food, prolonged use of NSAID, fatty meals
and smoking were the reported risk factors. Population-based endoscopic studies are recommended. Organization of
community level awareness programs are recommended. Healthcare providers must be aware of community
perceptions and practices.
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