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risk of developing peptic ulcer include smoking, older 
individuals, O blood type, and stress.   Peptic ulcers that 
tend to heal longer than duodenal ulcer are at higher 
risk of developing gastritis and gastric malignancy.[3,4] 
Sign and symptoms of peptic ulcer may include one 
of the following; epigastric pain (strongly correlated 
to mealtimes), gastroesophageal reflux, dyspepsia, 
and melena (presence of blood in the stool). The two 
most common types of indigestions are peptic ulcer 
disease (PUD) and nonulcer dyspepsia (NUD). NUD is 
a prevalent disease in several countries such as Iran.[5] 
Medication therapy is an effective treatment for peptic 
ulcer, and usually, combination of drugs is required for 
the ultimate effect. Patients should be able to tolerate 
medications and adhere to the prescribed regimen.
[6] Diagnosis test for H. pylori could be noninvasive 
methods such as stool antigen test and blood antigen 
test. However, the most accurate methods to detect 
H. pylori are invasive approaches that require histological 

INTRODUCTION

Peptic ulcer, also known as stomach ulcer, is a break 
in the lining of stomach, first part of the small intestine 
and sometimes in the lower esophagus. Gastric acid 
is well described as the cause of peptic ulcer, while 
Helicobacter pylori infection is recognized as the major 
causative factor in ulcer formation. The bacterium 
causes stimulation in the production of gastric acid 
due to gastritis, and this cycle contributes to erosion 
of the mucosa and ulcer formation. In addition, 
imbalance between offensive factors (excessive gastric 
acid, H. pylori, gallbladder fluid, and elevated free 
radicals) and defensive factors (mucosa, blood fluid, 
prostaglandins, and antioxidants) may also lead to 
peptic ulcer. Therefore, the effective first‑line treatment 
is antibiotic therapy. Peptic ulcers are present at around 
6%–15% of the population.[1,2] Factors that increase 
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examination after endoscopic biopsy as well as rapid urease 
test and microbial culture.[7,8] Medications for treating 
peptic ulcer include one of the following drug categories; 
anti‑acid drugs (e.g., magnesium hydroxide), proton pumps 
blockers (e.g., omeprazole), H‑2 blockers (e.g., ranitidine and 
cimetidine), as well as cytoprotective agent (e.g., bismuth 
subsalicylate).[9] Complications may include gastrointestinal 
bleeding (GIB), perforation, spillage of the acid or stomach 
content into the abdominal cavity, blockage of the stomach, 
and developing gastric malignancy.[10] Serious complications 
include duodenal perforation, GIB, and gastrointestinal 
obstruction.[11] Nowadays, surgical procedure for the 
treatment of uncomplicated peptic ulcer became obsolete. 
However, surgery typically is used in case of pyloric stenosis 
and drug‑resistant peptic ulcers. There are several studies 
assessed cause and complications of peptic ulcers in Iran.
[4] In the previous meta‑analysis done, prevalence of peptic 
ulcer in Iran was estimated,[4] but the prevalence of peptic 
ulcer causes was not considered in this study. However, a 
meta‑analysis is lacking to validate the results of existing 
knowledge and to open platform for potential use in the 
clinical practice and preventive medicine. The aim of this 
study is to determine cause and consequences of peptic 
ulcer in Iran, concerning the geographical area, age, and 
risk factors.

MATERIALS AND METHODS

Search strategy
This is a systematic review and meta‑analysis study of the 
literature on peptic ulcer. Electronic databases including 
Google, Google Scholar, Scientific Information Database, 
PubMed, Scopus, and Elsevier were searched for published 
articles in the Persian and English language. Several 
keywords were used for the search including peptic ulcer, 
prevalence peptic ulcer in Iran, cause of peptic ulcer, 
complications of peptic ulcer, and consequence of peptic 
ulcer.

Selection of studies and data extraction
Two investigators independently collected initial list of 
studies with primary outcome of interest on peptic ulcer, 
cause, and consequences in Iran. Studies that assess solely 
treatment of peptic ulcer and risk factors were excluded 
from the list. A standardized data extraction template was 
used to provide a primary checklist of included studies. 
This checklist includes author name, title, year, location 
of study, sample size, population, gender, prevalence of 
peptic ulcer in total sample, prevalence of peptic ulcer 
among male and female, age category, and risk factors 
of peptic ulcer. The final checklist was generated by 
selecting studies that meet the criteria for the present 
meta‑analysis. According to our strategy, 80 studies were 
included into the primary checklist and resulted into final 

inclusion of 50 articles for this study. However, 30 selected 
articles were checked again for the secondary outcome of 
interest, including sample size, time of data collection, and 
prevalence of peptic ulcer in Iran. Finally, 11 articles met 
the criteria to be included in the study and their full‑text 
was assessed.

Data analysis
We preferred to use the binomial distribution of meta‑analysis 
to model within‑study variability. An overall prevalence 
is calculated as a weighted average of the individual 
studies. Each study weighted inversely proportional to 
its variance. We incorporated random effect model in this 
study due to significant heterogeneity index. Level of 
heterogeneity in this study was 89.6%, which indicates high 
heterogeneous studies.   Heterogeneity <25% is defined as 
low heterogeneous, between 25% and 75% is defined as 
moderate heterogeneity falls, and more than 75% is defined 
as high heterogeneous.

RESULTS

Systematic review of literature was conducted which 
yielded into identification of 80 articles. After careful 
consideration of titles and abstracts, 50 articles were 
included into the primary checklist. Finally, 11 articles met 
the inclusion criteria to be included into the final analysis 
of the current meta‑analysis study [Figure 1].

The eleven eligible studies reported prevalence of peptic 
ulcer in Iran during 2002–2016 with total combined sample 
size of 1335 (121 sample per article). In terms of geographical 
distribution, 72.72% of the studies were conducted in central 
part of Iran (5 in Tehran, 1 in Qazvin, and 2 in Isfahan), 
18.18% in the northwestern area (1 in Tabriz, 1 in Sanandaj), 
and 9% in the east area (1 in Kerman).

Sampling method within the entire selected studies used 
selection from list of eligible individuals and all of the 
studies employed cross‑sectional design. The 11 eligible 
studies reported prevalence and cases of peptic ulcer in 
general with the lowest prevalence in Qazvin (in 2005 and 
estimated to be 0.136) and the highest prevalence (0.545) 
in Sanandaj (2016). The characteristics of selected articles 
are presented in Table 1. The prevalence of peptic ulcer 
among women with 95% confidence interval (CI) was 30% 
(0.19–0.41) and among men with 95% CI was 60% (0.53–0.67) 
and average overall was 34% (0.25–0.43).

The prevalence of peptic ulcer among women was 30% (95% 
CI = 0.23–0.37, I2 = 89.61, P < 0.001) and among men was 
60% (95% CI = 0.53–0.67, I2 = 54.71, P < 0.05). However, 
the overall prevalence of peptic ulcer was 34% (95% 
CI = 0.25–0.43, I2 = 92%, P = 0.000).  As a result of a significant 
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DISCUSSION

This systematic review and meta‑analysis showed that 
peptic ulcer is prevalent among Iranian individuals aged 
40–45 years with overall prevalence of 41%. Prevalence of 
peptic ulcer in Iran ranged from 13.6%[12] to 47.2%.[13] In 
addition, we have examined gender‑specific prevalence of 
peptic ulcer and found that men are more prone to develop 
such disease than women. This finding is consistent with 
the previous studies conducted in Iran and found higher 
prevalence of peptic ulcer among men.[2,6,12]

Level of heterogeneity in this study was 89.6%, which indicates 
high heterogeneous studies. Heterogeneity <25% is defined 
as low heterogeneous, between 25% and 75% is defined as 
moderate heterogeneity falls, and more than 75% is defined as 
high heterogeneous. Therefore, we used random effect model 
within this meta‑analysis to adjust for the expected differences 
between studies (due to examination of heterogeneous 
studies). According to this model, it is hypothesized that 
observed differences are due to diverse samples and different 
measurement. Our findings showed that the least prevalence 
of peptic ulcer is attributed to Qazvin (136 in 1000 population), 
while the highest belongs to Sanandaj (547 in 1000 population). 
The prevalence of peptic ulcer in this meta‑analysis was 
34%, which is higher to the worldwide prevalence of peptic 
ulcer (reported from 6% to 15%).[1,2]

The present meta‑analysis showed that risk factors for peptic 
ulcer are H. pylori and smoking. In addition, most common 
symptoms were epigastric pain as well as heartburn. These 
findings are consistent with the previous studies in Iran.[14,15]

The most vulnerable group for developing peptic ulcer 
was aged between 40 and 45 years which is in line with the 
previous evidence.[2,6,13] We found an increasing trend in 
the prevalence of peptic ulcer over time from 2002 to 2015.

In addition, we found that men are more likely to develop 
peptic ulcer compared to women. A possible explanation 
for this finding is higher rate of smoking among men, which 

heterogeneity (I2 = 89.6%), meta‑analyses were conducted 
using the random effects model as depicted in Figure 2.

In Figure 3, the clinical manifestations of peptic ulcer have 
been reported and show that in 83% of patients, one or 
more of these clinical manifestations existed (epigastric 
pain, belching, histories,  bloating, vomit,  early 
fullness, anorexia, and nausea). In Figure 4, the highest 
environmental factor (cigarette) has been addressed 
and 30% (95% CI = 0.23–0.37, I2 = 82.6%, P = 0.000) have 
smoked. In Figure 5, the highest internal factor (H. pylori) 
was evaluated and the results showed that in 62% 
(95% CI = 0.49–0.75, I2 = 93.2%, P = 0.000) of patients, this 
bacterium was present.

Meta‑regression indicates that studies with low sample 
size reported higher prevalence and cases of peptic 
ulcer [Figure 6]. The prevalence and cases of peptic ulcer 
over time are shown in Figure 7 with an increasing trend 
from 2002 to 2015. Figure 8 depicts the symmetric funnel 
shape plot implying the absence of publication bias in this 
meta‑analysis.

According to our findings, 66.66% of the peptic ulcers were 
diagnosed through endoscopy and 33.33% through biopsy. 
The most vulnerable group for developing peptic ulcer was 
aged between 40 and 45 years and the frequent symptoms 
were epigastric pain and heartburn.

Table 1: Characteristics of included studies with regard to the prevalence of peptic ulcer
References First author Place Year Sample size Mean age Women Men Prevalence of peptic ulcer
[2] Kalantari Isfahan 2010 120 35.6 366 633 0.367
[6] Goudarzi Tehran 2012 84 56.6 333 620 0.380
[12] Hajagamohammadi Qazvin 2005 125 41.2 136 512 0.488
[13] Vahidi Tehran 2002 72 48.3 472 555 0.445
[14] Vafaie Tabriz 2005 200 ‑ 580 700 0.300
[15] Shirazi Tehran 2005 150 ‑ 217 520 0.480
[16] Yazdanpanah Sanandaj 2016 90 47.5 20 70 0.545
[17] Mirzaei Kerman 2015 215 62 81 134 0.214
[18] Salari Tehran 2009 50 45.5 21 29 0.500
[19] Rajabalinia Tehran 2012 136 55.9 51 85 0.162
[20] Ashrafi Hafez Isfahan 2013 93 38.54 43 50 0.500

50 articles excluded 

19 articles excluded

Initially, 80 articles were included in primary list

30 articles examined and included into
primary checklist 

11 articles were included into full-text analysis

Figure 1: Flowchart of search strategy and number of studies included
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eventually increase chance of developing peptic ulcer. 
Therefore, health promotion and empowerment programs 
to help individuals quit smoking may also play an important 
role in the prevention of PUD. Raise individuals’ awareness 
on symptoms of peptic ulcer (epigastric pain and heartburn) 
helps them to seek care, which leads to early diagnosis and 
good prognosis.

According to the results of the study, 83% of patients had 
clinical manifestations (epigastric pain, belching, histories, 
bloating, vomit, early fullness, anorexia, and nausea); it 
seems that these symptoms are very useful in the diagnosis 
of peptic ulcer and should be suspected of ulcer in patients 
with such clinical manifestations.[16‑18]

One of the environmental causes of peptic ulcer is 
smoking, which in the present study was 30% in patients 
with peptic ulcer. Smoking causes peptic ulcers and 
is more common in males, [19‑20] which has led to a 
higher incidence of males than women, suggesting 
that cigarette smoking in males is reduced, and by 
educating and expressing the dangers of those people alert 
made.

One of the causes of internal peptic ulcer is H. pylori. In the 
present study, it was 62% in patients with peptic ulcer. The 
presence of this bacterium almost determines the peptic 
ulcer.[16‑20] Many factors contribute to the growth of this 
bacterium and cause stomach ulcer disease. It is suggested 
that screening tests performed on an annual basis should 
be performed more accurately and sensitively to those who 
are prone to peptic ulcer to be identified earlier, to prevent 
the onset of the disease.

Figure 2: Prevalence of peptic ulcer with 95% confidence interval in the studies. 
Each line shows 95% confidence interval; diamond shows overall effects of 
studies. Overall prevalence of partial and total peptic ulcer using the random 
effects model. Each square represents the effect estimates for each individual 
study. Their confidence interval for peptic ulcer prevalence is reflected by the 
size of each square proportional to the weight assigned to each study within the 
meta‑analysis. The diamond represents the overall pooled results

Figure 3: Prevalence of peptic ulcer with 95% confidence interval in the studies. 
Each line shows 95% confidence interval; diamond shows overall effects of 
studies. Overall Clinical manifestations of peptic ulcer of partial and total peptic 
ulcer using the random effects model. Each square represents the effect estimates 
for each individual study. Their confidence interval for clinical manifestations of 
peptic ulcer is reflected by the size of each square proportional to the weight 
assigned to each study within the meta‑analysis. The diamond represents the 
overall pooled results

Figure 4: Prevalence of peptic ulcer with 95% confidence interval in the studies. 
Each line shows 95% confidence interval; diamond shows overall effects of 
studies. Overall smoking and peptic ulcer of partial and total peptic ulcer using 
the random effects model. Each square represents the effect estimates for each 
individual study. Their confidence interval for smoking and peptic ulcer is reflected 
by the size of each square proportional to the weight assigned to each study 
within the meta‑analysis. The diamond represents the overall pooled results

Figure 5: prevalence of Helicobacter pylori in peptic ulcer patients with 95% 
confidence interval. Overall Helicobacter pylori and peptic ulcer of partial and total 
peptic ulcer using the random effects model. Each square represents the effect 
estimates for each individual study. Their confidence interval for Helicobacter 
pylori and peptic ulcer is reflected by the size of each square proportional to the 
weight assigned to each study within the meta‑analysis. The diamond represents 
the overall pooled results
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Limitations
There are several limitations in the selected studies for 
this meta‑analysis including nonrandom sample selection, 

limited number of existing variables in the studies, and 
focusing on cause, consequence, and treatment of peptic 
ulcer without reporting its prevalence. In addition, there 
was no clear distinction between peptic and duodenal 
ulcer in some studies. We were not able to assess the 
prevalence of peptic ulcer in quintet geographical area of 
Iran (north, south, west, east, and center) due to the absence 
of conducted studies in all area.

CONCLUSIONS

The prevalence of peptic ulcer in Iran (34%) is higher than 
average reported worldwide rate (6%–15%), and there is an 
increasing trend over time. Our results showed that men 
are more prone to develop peptic ulcer than women are. 
According to the results of the study, 83% of patients had 
clinical manifestations (epigastric pain, belching, histories, 
bloating, vomit, early fullness, anorexia, and nausea). One 
of the environmental causes of peptic ulcer is smoking, 
which in the present study was 30% in patients with peptic 
ulcer. One of the causes of internal peptic ulcer is H. pylori. 
In the present study, it was 62% in patients with peptic 
ulcer. The presence of this bacterium almost determines 
the peptic ulcer.
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