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Background: The prevalence of gastroesophageal reflux disease (GERD) in Asian populations 

is reported to be lower than that in the West. Population-based data on the prevalence and 
symptom profile of GERD in developing Caucasian countries is lacking. Our objective was to 
determine the prevalence of gastrointestinal symptoms and clinical spectrum of GERD in Tehran, 
northern Iran and their association with patient characteristics. 

Methods: One thousand seven hundred telephone numbers were randomly selected from 
Tehran telephone directory using a simple random method. A two-step screening telephone survey 
was then performed. In each answered call a second rapid survey was done to select a subject 18 – 
65 years old from that household. A validated questionnaire was then filled out for that individual. 
Patient characteristics (age, education, and gender) and history of acid regurgitation and heartburn 
during the last week, as well as the previous three months were inquired about.  

Results: Of the 1,700 selected numbers, 278 either did not answer or did not have an eligible 
case; 220 refused to participate. A total of 1,202 subjects (42% males, mean age: 36 years, range: 
18 – 65 yr) were surveyed. The prevalence of heartburn occurring monthly, weekly, and daily was 
4.7% (CI95%: 3.5 – 6.0%), 1.6% (CI95%: 1.0 – 2.5%), and 0.6% (CI95%: 0.3 – 1.3%), respectively. The 
corresponding figures for acid regurgitation were 15.6% (CI95%: 13.6 – 17.7%), 5.7% (CI95%: 4.4 –
7.1%) and 1.5% (CI95%: 0.9 – 2.4%), respectively. The prevalence of GERD, defined as heartburn 
and/or acid regurgitation experienced daily, weekly and monthly was 1.9% (CI95%: 1.2 – 2.9%), 6.8% 
(CI95%: 5.4 – 8.3%), and 18.4% (CI95%: 16.2 – 20.6%). There was no relationship between the 
prevalence of GERD and either gender, age, or education. 

Conclusion: Monthly GERD symptoms occur in 18.4% of the general population in Tehran. 
Acid regurgitation is more common (4 – 5 times) than heartburn. Gender, age, and level of 
education do not affect the prevalence of GERD symptoms in the community studied.  
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Introduction 

 
 astroesophageal reflux disease (GERD) 
is a common, chronic and relapsing 
gastrointestinal disorder1 that results 

from    abnormal     regurgitation   of   gastric   and 
duodenal contents into the esophagus. It  has  well- 

 
 
 
known complications such as esophagitis, 
esophageal ulcer, upper gastrointestinal bleeding, 
esophageal stricture, and Barrett’s esophagus.2 In 
addition, GERD is well-recognized to affect 
quality of life of the affected people.3 Meanwhile, 
the cost of long-term medical therapy is 
substantial; for instance approximately eight 
billion dollars in the United States and 461 million 
pounds in the United Kingdom were spent to treat 
GERD in the year 2000.1, 4  

Epidemiologic studies of GERD are hampered 
by the absence of an easy to use gold-standard to 
diagnose the disease. Therefore, the true incidence 
and prevalence of GERD are unknown and natural 
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history data are scanty.1 Up to 44% of the US 
population experience GERD symptoms at least 
once a month, 20% once a week, and 7% daily.5 – 7 

Overall, the weekly prevalence of GERD is 
estimated to be 10 – 20% in the West and less than 
5% in Asian countries.8 It seems that Asian 
countries are facing a rise in GERD prevalence.9 - 12 
In a resurvey13 of a community interviewed in an 
earlier study in 1994,14 a more than 4-fold increase 
in the frequency of heart burn was found.  

In a retrospective evaluation of endoscopic 
reports done at a single center in Tehran between 
1994 and 1999, endoscopic GERD increased more 
than 3 folds (from 20% to 70%).9 In another study 
in Tehran, daily heartburn and/or acid regurgitation 
were found in 2.1% and 4.7% of university 
students and blood donors, respectively.10 
Considering the growing burden of the disease, it 
is important to have an as accurate estimation as 
possible of GERD incidence and prevalence. So 
far, true population-based studies have not been 
performed in Iran. Therefore, we attempted to 
perform a telephone survey to assess the 
prevalence of GERD in Tehran, the capital of Iran.  

 
Patients and Methods 

 
Study population/design 

Seventeen hundred telephone numbers were 
selected randomly from Tehran telephone directory 
using a computer-generated random table. 
Telephone calls were made during day time for six 
days a week excluding Fridays (the Iranian 
holiday). Telephone numbers not corresponding to 
households were excluded. Each telephone number 
was contacted once and the nature and objectives 
of the study were explained. In each contact, a 
rapid survey was done to select a nonpregnant 
family member aged between 18 and 65 years, 
born in the month closest to the date of interview. 
Then, oral consent was obtained and the interview 
proceeded. Only one interview was conducted per 
number. Whenever there was no response at the 
number reached, follow-up calls were made on 
subsequent days. Those numbers which did not 
answer in seven consequent calls (one per day) 
were excluded from the study.  

The Research Ethics Committee of Digestive 
Disease Research Center (DDRC) of Tehran 
University of Medical Sciences approved the 
study. Data collection was done from January 2004 
to June 2005. 

Questionnaire and definitions 
A questionnaire covering demographic charac-

teristics (e.g., age and gender), major GERD symp-
toms, and medical history was filled out for each 
individual. “Heartburn” defined as a burning pain 
or sensation beneath the breast bone and “acid 
regurgitation” defined as bitter or sour liquid 
rushing up to the mouth were considered as major 
GERD symptoms. Other questions included 
severity and frequency of symptoms over the past 
week, severity and frequency of symptoms over 
the past three months, and the first time the subject 
had ever experienced GERD. The GERD related 
questions were the most frequently used questions 
to assess the GERD prevalence, and then were 
verbally validated by translation and retranslation. 
Table 1 shows details of frequency and severity 
assessment. A trained general practitioner and two 
trained nurses performed the interviews. Before the 
study, a pilot phase was conducted on 50 
unselected telephone numbers to assess the 
appropriateness of the questionnaire and feasibility 
of the job. No major change in questionnaire was 
made during this phase. Further analysis showed 
that the prevalence of finding GERD was not 
different between interviewers.   

 
Statistical analysis  

Frequency and 95% confidence intervals 
(CI95%) were calculated using binominal 
distribution. Chi-square test was used to assess 
differences in GERD symptoms between groups. 
Data was analyzed using SPSS 12.0 (SPSS Inc., 
Chicago, IL, USA). P values <0.05 were 
considered significant. 

 
Results 

 
A total of 1,700 telephone numbers were 

included. Figure 1 shows the study flowchart. Of 
these, 1,202 (84.5% of the eligible sample) were 
interviewed. The mean ± SD age of participants 
was 36.1 ± 12.4 years; 505 (42%) were male.  

Table 1. Severity/frequency scale used for major 
GERD symptoms. 
Score Frequency Severity 

1 None Could be ignored 

2 With special food Could not be ignored but 
did not affect life style 

3 One to three times 
a week Affected life style 

4 Almost everyday — 
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 Table 2 shows characteristics of the enrolled 
subjects. Characteristics of subjects without GERD 
symptoms in comparison to patients with monthly 
GERD are depicted in Table 3. Heartburn and/or 
acid regurgitation occurring at least once a month 
was seen in 18.4% of interviewees (CI95%: 16.2 – 
20.6%). Of these, 6.8% (CI95%: 5.4 – 8.3%) experi-
enced their symptoms weekly, and 1.9% (CI95%: 
1.5 – 2.9%) reported daily symptoms. 

The prevalence of heartburn occurring monthly, 
weekly, and daily was 4.7% (CI95%: 3.5 – 6.0%), 
1.6% (CI95%: 1.0 – 2.5%), and 0.6% (CI95%: 0.3 – 
1.3%), respectively. The prevalence of acid 
regurgitation occurring monthly, weekly, and daily 
was 15.6% (CI95%: 13.6 – 17.7%), 5.7% (CI95%: 4.4 
– 7.1%), and 1.5% (CI95%: 0.9 – 2.4%), respec-
tively. Of 1,202 subjects, 14.1% (CI95%: 12.2 –
16.2%) had experienced one of the symptoms over 
the week prior to the interview. Any acid 
regurgitation and/or heartburn provoked with food 
occurred in 22.2%. Severity of symptoms is shown 
in Table 4. 

Most of the study subjects had experienced acid 
regurgitation and/or heartburn for more than six 

months (85.3% and 89.5% for acid regurgitation 
and heartburn, respectively).  

Overall 19.4% of men and 17.5% of women 
experienced acid regurgitation and/or heartburn at 
least once a month. The prevalence of GERD was 
24.3% and 16.3% among illiterates and highly 
educated people, respectively (P = NS). Prevalence 
of GERD was similar between males and females 
and among different age groups. Figure 2 depicts 
symptom frequency in different age groups 
according to gender.  Chi-square for linear trend 
was not statistically significant in monthly and 
weekly frequencies but for daily symptoms it was 
significant (P = 0.02) in male group but was not 
significant in females.   

 
Discussion  

 
GERD is prevalent and increasing both in the 

West and in Iran.8 – 10, 15, 16 We showed that major 
GERD symptoms occur at least monthly in 18.4% 
of the urban population in Tehran. The 
corresponding figures for weekly and daily 
symptoms were 6.8%, and 1.9%, respectively. This 

 
Figure 1. The study flowchart. 

Table 2. Characteristics of the study subjects 
Characteristics Men Women Total 
Number of subjects (%) 505 (42%) 697 (58%) 1202 
Mean ± SD age (yr) 36.0 ± 12.3 36.2±12.5 36.1±12.4 
Level of education (%)    

Illiterate 1.8 4.1 3.1 
Elementary  school 6.7 13.2 10.4 
High school 49.3 51.0 50.3 
University degree 42.2 31.7 36.2 

1,700 selected number 

1,422 answered and found eligible 

278 (16.4%) not answered 
or found ineligible 

1,202 (84.5%) enrolled 

220 refused to participate 
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is significant from several points of view. First, the 
population composition of Tehran is very similar 
to that of the whole country considering ethnicity. 
Therefore, the findings can most probably be 
generalized to depict a national picture of the 
disease burden at least for the urban population. 
Second, we sought only the major GERD 
symptoms by telephone. Thereby, our figures 
should be considered the lowest possible 
prevalence. This shows that GERD is an important 
and increasing disease. May be it is easier to look 
for causative factors during this transitional state. 
Third, our data also showed that most of the 
affected people (>85%) have suffered from their 
symptoms chronically (for more than six month) 
which is consistent with other studies.4, 9, 17 This 
points to the fact that these patients will either use 
the healthcare resources or suffer from their 
problems chronically. Chronic GERD symptoms 
may increase the chance of serious complications 
(e.g., esophageal adenocarcinoma)2 significantly. If 
this holds true in our population as well, then we 
should be prepared for facing increasing 
prevalence of these complications in the coming 
decades. 

The prevalence of frequent (weekly) GERD 
symptoms among Tehran inhabitants was 6.8%. 
Studies, employing similar definitions for GERD 

symptoms have reported prevalence of 23.0% in 
Argentina,18 21.0% in the UK,15 20.0% in US,14 
15.0% in Finland,19 9.8% in Spain,17 9.0% in Italy,6   
2.5 – 4.8% in China.20 – 22 The prevalence reported 
in the current study is far less than North America 
and Europe but is close to that of southern Europe 
and is higher than the East Asia. 

Interestingly, we found that most of our 
interviewees having GERD had moderate to severe 
symptoms. This is in contrast with others’ reports 
who found that most GERD patients have mild to 
moderate complaints.17, 22, 23 Our data may either be 
true and point to a difference between GERD in 
our population and that in the West, or be an over-
estimate because of technical aspects of the 
interviews, i.e., had more experienced clinicians 
made the interview, lower severity was found. This 
remains to be determined in further population-
based studies. 

Another point in our findings is that “acid 
regurgitation” has been more common than 
“heartburn.” Prevalence of monthly, weekly, and 
daily heartburn was 4.7%, 1.6%, and 0.05%, 
respectively which is much less than figures for 
acid regurgitation (15.6%, 5.7%, and 1.5%, 
respectively). In the West, the reverse is true,6, 24 
while reports from other Asian countries are 
consistent with our findings.22 Whether this points 
to a different disease behavior, or pathophysiologic 
mechanisms or is just a clinical difference of 
uncertain importance, will be remained to be 
elucidated. 

Our data did not show any relation between 
GERD symptoms and age which is consistent with 
some14, 24 – 28 though not all19, 23, 29 – 34 previous 
studies. Some of them found a direct23,  26,28, 34 while 
some other found an inverse6, 30, 31 relationship.  

We did not find any relation between gender 
and the prevalence of GERD which is consistent 
with previous studies.6, 19, 22, 24, 28, 33,  35 

Table 3. Characteristics of the subjects without 
GERD in comparison to subjects with monthly 
GERD. 
Characteristics Monthly 

GERD 
Without 
GERD P  

Number of subjects 220 973  
Male/Female 98/122 402/571 NS 
Mean ± SD age (yr) 37.3±12.4 35.8±12.3 NS 
Level of education (%)   NS 

Illiterate  2.9 4.2  
Elementary school  10.3 11.4  
High school  49.8 51.9  
University degree  37.0 32.5  

Table 4. Prevalence and severity of GERD symptoms. 
Severity [No. (%), CI95%] Symptom Time Mild Moderate Severe 

Monthly 7 (11.4) 
5.2 – 21.4 

22 (36.1) 
24.8 – 48.7 

32 (52.5) 
40.0 – 64.7 

Weekly 1 (4.0) 
0.1 – 18.19 

5 (20.0) 
7.7 – 38.9 

19 (76.0) 
56.6 – 89.7 Heartburn 

Daily 0 1 (11.1) 
0.6 – 43.9 

8 (88.9) 
56.1– 99.4 

Monthly 14 (6.9) 
4.0 – 11.0 

131 (64.2) 
57.5 – 70.6 

59 (28.9) 
23.0 – 35.4 

Weekly 3 (3.9) 
1.0 – 10.4 

34 (44.7) 
33.9 – 56.0 

39 (51.4) 
40.1 – 62.4 Acid regurgitation 

Daily 0 6 (28.6) 
12.5 – 50.2 

15 (71.4) 
49.8 – 87.5 
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Increasing GERD prevalence and severity has 
been associated with a lower educational level.17, 35, 

36 We were not able to find such a relationship 
between educational level and GERD symptom 
frequency and severity. This latter may be due to 
that almost 97% of our study population was 
literate; to show any possible association between 
literacy and GERD, we need a much larger sample 
size. About one-third of the episodes of the major 
GERD symptoms in the week preceding the 
interview could be attributed to specific food. This 
means that correcting dietary habits may help to 
decrease the disease burden. As this is a simple 
measure, it can be planned for systematically in 
widespread patient education programs. 

To conclude, our data support the concept that 
GERD is fairly common in our country; it is 
chronic and poses a significant burden to the 
healthcare system. Therefore, thinking of GERD 
and carefully looking for its symptoms is necessary 
to avoid unnecessary utilization of healthcare 
resources.  
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