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AbstrAct
bAckground 

Helicobacter pylori (H. pylori) infection usually occurs during child-
hood, especially in developing countries. The aim of this study was 
to evaluate the prevalence of H. pylori infection among children in 
primary schools of Rasht, a northern Iranian city.
Methods

This cross-sectional study was conducted among 961 primary school 
students in Rasht. Samples were randomly selected and stored at -20ºC 
until analysis. The stool assay was performed using the HP AgT kit.
results 
Overall 475 boys and 486 girls, aged 7 to 11 years were evaluated. A 
total of 384 (40%) children were diagnosed as H. pylori positive by  
the stool test. A higher prevalence of H. pylori was found in the stools 
of individuals who consumed well water and municipal tap water when 
compared to boiled water (p<0.05). There was no significant difference 
between the rate of H. pylori infection and individuals’ ages, gender or 
socioeconomic levels.
conclusion 

The results of this study suggest that the source of drinking water 
may play a role in transmission of H. pylori. Transmission can be 
minimized with the use of boiled or mineral water.
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introduction
Helicobacter pylorus (H. pylori) 
is now presumed to be one of 
the most important factors in the 
pathogenesis of upper gastroin-
testinal diseases.1 Eradication of 
H. pylori would have profound 
significance for the treatment of 
many gastroduodenal disorders.2 
H. pylori infection mainly happens 

during early child hood, espe-
cially in developing counries.3,4 

There  are conflicting data on the 
association between H. pylori, 
abdominal pain and a positive 
family history of dyspepsia.5 

H. pylori infection is usually 
acquired during the early years 
of life and persists for several 
years.
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The prevalence of H. pylori infection has been 
reported to increase with age.6 It seems to be an 
association between the prevalence of H. pylori 
in adults and the risk of acquisition of H. pylori  
infection during childhood.7 Further studies of  
H. pylori infection in children may lead to a better 
understanding of the disease process. 

Scant information is available within specific  
pediatric populations as compared with adults, and 
the prevalence of H. pylori at both gastric and non-
gastric sites within children does not appear to  have 
been studied. 

The aim of this study is to evaluate the prevalence 
of H. pylori infection among children in  primary 
schools because these children have close-con-
tacts and are prone to unclear transmission routes. 
Therefore we have studied primary school children 
in Rasht, a city in northern Iran.

MAteriAls And Methods
This cross-sectional study was conducted from 
September to December 2007 in primary schools 
of Rasht, the capital of Gilan Province. There were 
961 participants selected with multistage random 
sampling from four locations within the city. 

Initially, 20 schools from all sections of Rasht 
were considered as a cluster; then primary students 
were classified into four age groups. Finally, with-
in each group, cases were randomly selected: 250 
cases from age group 7-8 years, 241 cases from 8-
9 years, 250 cases from 9-10 years and 220 cases 
from the 10-11 year old group. 

Invitation cards were given to the parents of 
the selected groups and they were asked to attend 
the schools at a preselected time. Demographic 
data were obtained from children’s parents includ-
ing: educational level, socioeconomic status (rela-
tive to monthly salary), number of family mem-
bers and place of residence. Parents were asked 
about their children’s drinking water source (well 
water, municipal tap water, boiled water or min-
eral water). Healthy cases with no gastrointestinal  
symptoms and no history of antibiotic treatment 
during the previous one month were selected to  
participate. The fecal antigen test was used to detect 
H. pylori antigen. Stool samples were collected as 

soon as possible (up to 1 hour after collection). The 
stool assay was performed using the HP AgT kit 
(Genesis Diagnostics, Littleport, Cambridgeshire, 
England) which is a qualitative test with a poly-
clonal rabbit anti-H. pylori antibody. 

The samples were frozen at -20°C prior to analysis. 
This test has a sensitivity of 92% and specificity 
of 96%.6 Infection was determined based on the  
antigen immunoassay in stool by enzyme-linked 
immunosorbant assay (ELISA). 

Data were analyzed by x2 and Fisher’s exact test. 
P<0.05 was considered statistically significant.  

results
Out of 961 selected cases 239 were from urban and 
722 were from rural areas. There were 475 boys 
versus 486 girls (Table 1). The prevalence rate of  
H. pylori infection was 40% (384 out of 961). 
Among H. pylori positive cases; 191 (49.7%) were 
boys and 193 (50.3%) were girls, which was not 
statistically significant. 

There were no significant differences between  
H. pylori infection rate and individuals’ place of 
residence, age group, socioeconomic level and  
parents’ educational levels in this study (Table 1). 

Domestic water supplies were: well water in 
14.9% (143 cases), mineral water in 20.2% (194 
cases), refined municipal tap water in 47.7% (458 
cases) and boiled water in 17.3% (166 cases) 
of those studied. Evaluation of drinking habits  
indicated a higher prevalence of H. pylori in  
individuals that used municipal tap or well water 
when compared to those who consumed boiled  
water (p<0.05; Figure 1)
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Fig. 1: distribution of domestic water supply (well water, 
             municipal tap water, boiled water, mineral water) in 
            h. pylori positive children.
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Variable Positive negative p-value
 n=384 (%) n=577 (%) 

Sex Male (475) 191 (40/2) 284 (59/8) NS
 Female (486) 193 (39/7) 293 (60/3) 
    
Age (years) 7-8 (250) 98 (39/2) 152 (60/8) 
 8-9 (241) 95 (39/4) 146 (60/6) 
 9-10 (250) 95 (38/0) 155 (62/0) NS
 10-11 (220) 96 (43/6) 124 (56/4) 

Residence City (722) 283 (39/2) 439 (60/8) NS
 Urban (239) 101 (42/2) 138 (57/8) 
    
Number of family <4 (654) 255 (39/0) 399 (61/0) NS
members 4-6 (221) 97 (43/9) 124 (56/1) 
 ≥7 (86) 32 (37/2) 54 (62/8) 
    
Fathers’ education Illiterate (37) 16 (43/2) 21 (56/8) NS
 Academic (770) 313 (40/6) 457 (59/4) 
 Non-academic (154) 55 (35/7) 99 (64/3) 
    
Mothers’ education Illiterate (32) 14 (43/7) 18 (56/3) NS
 Academic (848) 321 (37/8) 495 (62/2) 
 Non-academic (113) 49 (43/4) 64 (56/6) 
    
Socioeconomic status* Under poverty line (314) 93 (29/6) 221 (70/4) NS
 Above poverty line (647) 291 (45/0) 356 (55/0) 

*Monthly salary of $200 was considered to be the poverty line.

table 1: distribution of h. pylori among study variables.

discussion
Prevalence of H. pylori in children ranges from less 
than 10% to greater than 80% in otherwise healthy 
individuals and is dependant upon age, socioeco-
nomic class and country of origin.7 

H. pylori infection has been associated with gastri-
tis, duodenal ulcer, gastric cancer and mucosa–as-
sociated lymphoid tissue (MALT) lymphoma.8

Although endoscopy-based tests are the methods 
of choice for the diagnosis of active H. pylori infec-
tion, their application in children is quite difficult 
and unpleasant. Moreover in developing regions,  
for socioeconomic reasons, most infected children 
are not diagnosed or treated for H. pylori infection. 
To circumvent these difficulties, a reliable noninva-
sive test for children is required. 

Among the noninvasive methods, serological 
tests can not be applied to young children because 
of low sensitivity. In addition, the 13C urea breath 

test is cumbersome, expensive, unavailable test in  
certain countries and is not reliable in very young 
children.9 

Therefore, a low-cost, rapid diagnostic tech-
nique may be useful for the detection of H.  
pylori infection in children who reside in developing 
countries. The  H. pylori stool antigen test is nonin-
vasive, simple, relatively inexpensive and a reliable 
assay in the diagnosis of H. pylori infection in both 
adults and children10-14 and, therefore, this test was 
used in this study. 

The prevalence of H. pylori infection in southern 
Iran is very high. In Shiraz, a city located in the 
south of Iran, 593 stool samples were collected from 
children  with prevalence rates of 82%, 98%, 88%, 
89%, and 57% in age groups of 9 months, as well 
as 2, 6, 10, and 15 years of age, respectively.14   We  
collected 593 stool samples from  children and infec-
tion was determined based on antigen immunoassay 
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in stool using the enzyme-linked.  
The prevalence rates were 82%, 98%, 88%, 89% 

and 57% in age groups of 9 months and 2.6 years. 
In a similar survey in Tehran that tested 430 children 
and adolescents, 47% were positive by the stool 
Ag test.15 In this study, the prevalence of H. pylori  
infection was 39.2%, 39.4%, 38.0% and 43.6% 
among various age groups, with no significant  
difference between them. 

In some studies a significant association of  
H. pylori with male gender was seen.16 In both 
Spain and Japan, the prevalence was significantly 
higher in  boys (p<0.01).16,17 In this study, as with 
many other  surveys in our country,14,15,18 there was 
no significant difference between the prevalence of  
H. pylori infection and gender. 

The rate of H. pylori infection was also not 
found to be related to gender in Taiwan, Korea, 
and Mexico.19-21 A study in Argentina has shown 
that mothers’ educational levels rather than the fa-
thers, was a significant factor in the childrens’ in-
fection rates.22 

Although in our study, there was no relation-
ship between mothers’ education and prevalence of  
H. pylori infection. The Results of surveys in 
Switzerland, Scotland, Brazil, Argentina and a 
multicenter European study have revealed that  
socioeconomic level is a risk factor for H. pylori  
infection.22-26 

Low socioeconomic status and poor sanitary stan-
dards have been described as risk factors for the ac-
quisition and transmission of H. pylori.27 

The prevalence of H. pylori infection in Korea 
appears to vary with markedly lower prevalence 
in children from families of higher socioeconomic  
status.20 A survey in Tehran has shown that the poor 
socioeconomic status of people in southwest Tehran, 
correlated with a higher incidence of infection 
(p<0.05).15 

In our study, however, there was no significant 
difference in any socioeconomic levels which pos-
sibly may be due to the lack of a suitable index for 
analysis of this factor. The incidence of H. pylori  
infection is determined by the type of residence, 
family size, water consumption and personal  
hygiene.28 

In our study there was no significant difference 
between the prevalence of H. pylori infection and 
the number of persons per household.

 An earlier study has shown that water supplies 
are vulnerable to bacterial contamination.29 

The results of this study suggests that an im-
portant pathway for H. pylori transmission can be 
through the consumption of well water or municipal 
tap water. By drinking boiled as well as mineral water 
we can minimize the chances of H. pylori transmis-
sion. However, in order to consider well water and  
municipal tap water as sources of infection, more 
research should be conducted.
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