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The prevalence of gastroesophageal reflux disease (GERD), 
defined as heartburn, acid regurgitation, or both, at least 
once a week, in western populations is thought to be 10‑20%, 
whereas in Asia, the prevalence is roughly less than 5%.[1] 
Furthermore, the burden of the disease is large and affects 
the quality of life of patients,[2] resulting in both direct 
health care related costs as well as indirect costs due to loss 

of productivity.[2,3] While some data from the Middle East 
has become available,[4‑10] the prevalence of GERD in the 
Saudi population is unknown.[11,12] In this study, we aimed to 
determine the prevalence of GERD in the general population 
of the capital city of Riyadh and to assess its association with 
other factors including age, smoking, body mass index (BMI), 
asthma, as well as the presence of other co‑morbid diseases.

MATERIALS AND METHODS

The Gastroesophageal reflux disease questionnaire
We used the Gastroesophageal Reflux Disease Questionnaire 
(GerdQ) for making the diagnosis of GERD.[13] The GerdQ 
was developed as a patient‑centered, self‑assessment 
questionnaire to assist health care professionals in the 
diagnosis of GERD.[13] The questions of the GerdQ are 
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derived from the Reflux Disease Questionnaire (RDQ), 
the Gastrointestinal Symptom Rating Scale, and the 
Gastro‑esophageal Reflux Disease Impact Scale.[13] It is 
a point‑based questionnaire where points are distributed 
based on the frequency and type of symptoms experienced 
by the respondent. Those with a score of 8 or more have a 
high likelihood of having GERD, while those with less than 
8 have low or no likelihood of having GERD.[13] The GerdQ 
has a sensitivity of 65% and a specificity of 71%[13] for the 
diagnosis of GERD.

To our knowledge, a validated Arabic version of the GerdQ 
is not available. So, we translated the questionnaire and 
performed a pilot trial on 20 individuals prior to the study.

Data collection
The area of Riyadh was divided into four quadrants and all 
the major shopping centers were listed for each area. From 
each area, a single mall was chosen randomly to conduct our 
surveys. This sampling was done on consecutive days with 
1 day spent at each mall.

In our survey, we included only those individuals who were 
willing and gave their consent to participate in the study. 
Those who did not consent to participate in the study were 
excluded. Participants could withdraw from the study at 
any time.

In each shopping center, following a convenience sampling 
approach, people were approached at random and were 
requested to fill out questionnaires that included questions 
on age, sex, history of smoking, history of asthma or any 
other medical condition, dietary habits, monthly household 
income, history and frequency of heartburn, epigastric 
pain, regurgitation of food, nausea, sleep disturbance from 
heartburn, and the use of common over‑the‑counter antacids 
for the control of their symptoms, and their self‑reported 
height and weight. The data were gathered by MM, AT, HA, 
and HS and filled in standardized data abstraction forms.

No personal identification information or other personal 
identifiers were recorded to ensure patient confidentiality. 
The Internal Review Board (IRB) at King Khalid University 
Hospital, Riyadh, Saudi Arabia approved the study (Study 
No. E‑12‑771).

Statistical analysis
Data analysis included descriptive statistics computed 
for continuous variables, including means, standard 
deviation (SD), minimum and maximum values, as well as 
95% confidence interval (CI). Percentages and 95% CI were 
used for categorical variables. Between‑groups comparisons 
were performed using Chi‑square, t‑test, or Wilcoxon 
signed‑rank testing, as appropriate.

Univariable and multivariable logistic regression analyses 
were used to examine the association between independent 
variables and dependent variables. The presence or absence 
of GERD was based on a GerdQ score of 8 or more, as 
suggested by Jones et al.[13] Independent variables included 
sex, age, height, weight, BMI, nationality, history of 
smoking, history of asthma, history of other chronic medical 
conditions, regurgitation of food, nausea, epigastric pain, 
sleep disturbance due to heartburn, and the use of antacid 
medications. Odds ratio (OR) and 95% CI were calculated. 
We used the software STATA 11.2 (Stata Corp., TX, USA) in 
our analysis. A statistical significance threshold of P = 0.05 
was adopted. No attempt at imputation was made for missing 
data.

RESULTS

Demographics and historical data
Over a 4‑week period from 19 December 2012 to 17 January 
2013, a total of 1265 individuals were included in the 
survey from four different shopping centers. The mean 
age of the individuals who responded to the survey was 
29.97 ± 11.58 years. The majority of the individuals in the 
survey were females (67.81%), while males formed only 
32.19%. The majority were Saudi nationals (80.30%), while 
non‑nationals formed 19.70%. Smokers comprised 12.20% 
of the individuals, 18.10% were asthmatics, and 22.35% 
reported having other diseases [Table 1]. Of those surveyed, 
57.96% reported that they used to eat fatty foods (95% CI: 
55.23‑60.70).

The mean height was 162.8 ± 10.7 cms, the mean weight was 
70.8 ± 20.3 kg, and the mean BMI was 26.76 ± 6.95 kg/m2 

Table 1: Baseline characteristics of individuals who 
responded to the survey

Variable Mean (N=1265) 95% CI or SD
Age, years 29.97 11.58
Sex

Females 67.81 65.22-70.39
Males 32.19 29.61-34.78

Nationality
Saudi 80.30 78.10-82.50
Non-Saudi 19.70 17.50-21.90

Asthma 18.10 15.97-20.24
Other systemic diseases 22.35 20.04-24.66
Smokers 12.20 10.39-14.01
Body mass index 26.76 6.95
Monthly family income 
in Saudi Riyals
5000-10,000 26.77 24.00-29.53
10,000-15,000 47.37 44.26-50.49
>15,000 25.86 23.13-28.59
SD: Standard deviation
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[Figure 1]. The reported monthly income of those surveyed 
was 5000‑10,000 SR in 26.77%, between 11,000 and 15,000 
SR in 47.37%, and more than 15,000 SR in 25.86%.

There was a higher prevalence of smoking in males (30.92%) 
compared to females (3.42%) (P < 0.01). Asthmatics 
tended to be older (31.4 vs. 29.60 years, P = 0.03); also, 
those who reported other medical conditions were older 
(36.5 years vs. 28.0 years, P < 0.01) and had a higher BMI 
(28.8 vs. 26.2, P < 0.01).

Symptoms and medication use
Only 37.27% of patients did not experience any heartburn 
in our survey, while the remainder (62.73%) had one or 
more episodes of heartburn per week and 17.48% had four 
to seven episodes per week. There was no difference in 
age or gender (P = 0.21) and the frequency of heartburn 
symptoms [Table 2]. While there was an increase in the 
frequency in heartburn episodes in smokers (P = 0.01), there 
was also an increased episode of regurgitation (P < 0.01), 
sleep disturbance (P < 0.01), and use of antacids (P < 0.01) 
in those with more frequent heartburn episodes [Table 2]. But 
there was no association of heartburn with asthma (P = 0.26) 
or the self‑reported consumption of fatty meals (P = 0.13). 
The prevalence of co‑morbid illness was more common in 
those with frequent episodes of heartburn (P < 0.01). Those 
who reported to have frequent episodes of nausea were less 
likely to suffer from frequent heartburn. Furthermore, sleep 
disturbance secondary to heartburn occurred at least once 
per week in 48.59% of those surveyed, while 12.77% had four 
to seven episodes of sleep disturbance per week.

Regurgitation of food content at least once a week was 
reported by 60.87%; also, 13.69% of those surveyed reported 
four to seven episodes of regurgitation in a week. Nausea 
was reported to occur at a frequency of at least once a 

week by 75.13%. Epigastric discomfort was common with 
77.15% experiencing it at least once a week and 35.14% 
experiencing it 4‑7 times a week. The use of antacid 
medications at least once a week was reported by 31.48% of 
those surveyed and it was used by 9.60% at least 4‑7 times 
per week [Table 3].

GerdQ score
The mean GerdQ score was 7.24 ± 4.16. Based on a 
cutoff value of 8, the prevalence of GERD in the surveyed 
population according to the GerdQ score was 45.4%. GERD 
was more prevalent in older individuals (mean age 31.9 vs. 
30.0 years, P < 0.01) as well as in those with a higher 
BMI (27.29 vs. 26.31 kg/m2, P = 0.02). The proportion of 
GerdQ scores in each class of BMI is shown in Figure 2. There 
was an association between GERD and other co‑morbid 
diseases (86.67% vs. 42.86%, P = 0.002). No difference was 
found in the prevalence of GERD between males (45.43%) 
and females (45.13%) (P = 0.92). However, there was a trend 
of a higher prevalence in smokers (51.63% vs. 44.41%), but 
it did not reach statistical significance (P = 0.09). There 
was no association between the prevalence of GERD and 
asthma (P = 0.29) or the self‑reporting of eating fatty 
meals (P = 0.63).

On univariable analysis, a weak association was found between 
GERD and age (OR: 1.03; 95% CI: 1.01‑1.04) [Figure 3], 
BMI (OR: 1.02; 95% CI: 1.00‑1.04), and the presence of 
other co‑morbidities (OR: 1.54; 95% CI: 1.18‑2.01). There 
was, however, no association between GERD and male 
gender (OR: 1.01; 95% CI: 0.80‑1.28), smoking (OR: 1.34; 
95% CI: 0.95‑1.87), asthma (OR: 1.17; 95% CI: 0.88‑1.56), 
or self‑reported fatty food consumption (OR: 0.95; 95% 
CI: 0.76‑1.18).

On multivariable analysis, the only variable that was 
associated with GERD was age (OR: 1.02; 95% CI: 1.01‑1.04).

DISCUSSION

GERD is a constellation of symptoms resulting from the 
reflux of stomach contents which causes troublesome 
symptoms and/or complications[14] and can have esophageal 
and/or extraesophageal manifestations.[14] The distinction 
between GERD and functional dyspepsia can be difficult 
with recent data suggesting that they are not distinguishable 
based on the presence or absence of heartburn.[15,16]

The prevalence of GERD in the Gulf region is not 
well characterized and there is not much data. In a 
study of 200 Kuwaiti dyspeptic patients referred for 
endoscopy, only 7% were found to have esophagitis.[17] 
While in Gizan, in the southern part of Saudi Arabia, a 
retrospective study of individuals who underwent an upper Figure 1: Weight distribution of individuals included in the survey
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gastrointestinal endoscopy identified Barrett’s esophagus 
in 0.003%.[18] A study from the Eastern Province of Saudi 
Arabia demonstrated that patients suffering from GERD 
and non‑ulcer dyspepsia had worse health‑related quality 
of life (HRQOL) scores when compared to those without 
these disorders.[12] The incidence and prevalence of GERD 
appears to be changing like that of other gastrointestinal 

disorders. This might be due to increased case detection with 
advanced diagnostic technology, better medical facilities, and 
heightened awareness of the disease.[19]

The use of standardized questionnaires for the diagnosis 
of GERD has been criticized in numerous studies.[20,21] 
A study that used wireless pH capsule monitoring found 

Figure 2: GerdQ score by obesity class of the surveyed population

Figure 3: Age distribution of individuals with symptoms of heartburn
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that the GerdQ scores were predictive of an abnormal pH 
study in those not using proton pump inhibitors (PPI), but 
had only modest sensitivity and specificity in diagnosing 
acid reflux.[20] The authors stated that it cannot be 
recommended as a screening tool for GERD.[20] It is worth 
noting that these results as well as the conclusion were 
based on a study population that was referred for wireless 
pH monitoring and some were already on PPI therapy, which 
may denote that this is a difficult‑to‑manage population 
with reflux symptoms and these results cannot be 
generalized to the general population. In a single‑blinded, 

single‑arm study where the diagnostic accuracy of the 
RDQ, family practitioners, gastroenterologists, and a test 
of esomeprazole therapy were compared to endoscopy 
with 48‑hour esophageal pH and symptom association 
monitoring, the sensitivity and specificity of each were 
62% and 67% for the RDQ, 63% and 63% for family 
practitioners, 67% and 70% for gastroenterologists, and 54% 
and 65% for the esomeprazole therapy test, respectively.[21] 
Again, this study was conducted in a population that sought 
medical advice for troublesome symptoms and was not a 
community‑based one, which limits its generalizability. 

Table 2: Association between heartburn and other variables
Variable Heartburn (%) P value

<Once a week Once a week 2‑3 times a week 4‑7 times a week
Sex

Male 36.8 21.1 23.6 18.4 0.21
Female 37.4 25.7 19.8 17.0

Smoking
Yes 33.6 16.4 27.6 22.4 0.01
No 38.0 25.1 20.1 16.8

Regurgitation
<Once a week 61.7 20.6 10.5 7.2 <0.01
Once a week 32.9 37.0 24.1 6.0
2-3 times a week 13.8 24.5 34.9 26.8
4-7 times a week 12.9 10.0 23.5 53.5

Epigastric pain
<Once a week 40.4 18.1 15.9 25.6 <0.01
Once a week 18.5 29.2 32.0 20.3
Two 20.4 36.5 27.4 15.7
4-7 times a week 57.1 18.5 13.3 11.0

Nausea
<Once a week 40.7 19.9 18.5 20.9 <0.01
Once a week 20.2 30.2 28.7 20.9
2-3 times a week 26.2 34.3 26.2 13.3
4-7 times a week 51.9 18.5 15.8 13.8

Sleep disturbance due to heartburn
<Once a week 59.5 21.3 11.4 8.0 <0.01
Once a week 16.0 47.7 25.1 11.1
2-3 times a week 13.2 14.7 44.7 27.4
4-7 times a week 13.0 13.0 22.7 53.2

Use of antacid medications
<Once a week 49.8 23.6 15.1 11.5 <0.01
Once a week 11.7 40.7 33.3 14.2
2-3 times a week 16.0 17.0 41.5 25.5
4-7 times a week 7.8 9.4 25.6 57.3

Asthma
Yes 32.4 23.6 23.6 20.4 0.26
No 38.5 24.2 20.3 17.0

Fatty food
Yes 35.7 26.3 21.3 16.7 0.13
No 39.8 21.0 20.5 18.7

Other systemic diseases
Yes 28.2 26.4 20.9 24.5 <0.01
No 40.1 23.5 20.9 15.5
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Although an Arabic version of the Reflux Symptom 
Index questionnaire has been validated, it was developed 
for assessing the symptoms of laryngopharyngeal reflux 
specifically and not GERD.[22] These studies delineate the 
poor assessment tools that are available to us at this point 
in time for the diagnosis of GERD and show that there 
are not much differences between them. Given all these 
limitations, we thought that the use of the GerdQ was 
worthwhile as a simple noninvasive means to assess the 
prevalence of GERD in the general population.

In our cohort, the prevalence of GERD (45%) was high 
compared to that reported in the literature. In a recent 
systematic review, the range of GERD prevalence was found 
to be 18.1‑27.8% in North America, 8.8‑25.9% in Europe, 
2.5‑7.8% in East Asia, 8.7‑33.1% in the Middle East, 11.6% 
in Australia, and 23.0% in South America.[23] We do have 
to note that these figures are based on variable assessment 
tools, and thus when directly comparing these figures, this 
should be taken into account.

In our study, GERD was found to be more prevalent in older 
individuals. Some population‑based studies have found an 
association between GERD and age,[24,25] while others have 
not.[5,26] This variation in results maybe explained in part by 
the various methods in which age was categorized as well as 
the population under study, where some studies examined 
age as a continuous variable[24] while others used arbitrary 
cutoff values and compared groups to each other.[5,25,26]

We also found that the presence of GERD was associated 
with an increased BMI in keeping with the findings of a 
recent meta‑analysis where obesity was associated with 
GERD (OR: 1.89; 95% CI: 1.70‑2.09).[27] Although there was 
a trend toward an association between GERD and smoking, 
it did not reach statistical significance. This might be due to 
being underpowered to find such an association, but a similar 
finding was reported in a study where current smoking was 
not associated with GERD (OR: 1.3; 95% CI: 1.70‑2.09)[28] 
while others found such an association.[5,6,24]

We did not find an association between GERD and the 
presence of asthma in our population. This is in keeping 

with a study on children in primary care practice in the 
United Kingdom (OR: 1.0; 95% CI: 0.9‑1.2).[29]

In our study, the prevalence of GERD in the general 
population was assessed, rather than in a symptomatic 
population presenting to health care facilities; furthermore, 
the relatively large number of people surveyed and the 
multiple locations add to the strength of the study and its 
generalizability. However, it does have some limitations; 
recall bias is one of these, which is unfortunately common 
in studies of this nature. In addition, the GerdQ had not 
been validated in the studied population prior to the study 
and a validated Arabic version is lacking. The findings and 
interpretation of our results rest on the validity of this tool 
and point out the need for validation of this instrument. 
Nonetheless, the results of this study shed some light on 
the prevalence of GERD in the region and further studies 
are needed to validate these results and to explore the 
potential causes for such a high prevalence, as the public 
health implications of such a disease are great and affect the 
well‑being of a large segment of the community.
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