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Abstract

Introduction: Helicobacter pylori (H. pylori) infection is a world problem. It occurs in children and adults and concerns 
half population of the whole world. In developing countries H. pylori infection concerns from 80 even to 100% of the 
population and in countries of high level of economic development oscillates from 20 to 50%. The aim of the study was the 
evaluation of environmental conditions and hygienic habits of children with H.pylori infection. Material and methods: 
302 children, aged 0,25-18 years (mean 10,1+/-5,3), 166 girls and 136 boys. A questionnaire concerning the socioeconomic 
conditions of the child’s family, hygienic habits, bacterial and parasitic infections. Serum level of anti-H.pylori antibodies 
IgG class was assessed with ELISA. Results: H.pylori (Hp+) infection was diagnosed in 37,1% of children. Living and sani-
tary conditions (ere similar in both groups: 54,6% children lived in apartments, 43,4% in houses and 2% in a tenement. In 
the group of H.pylori-seropositive children a greater number of adult household members was observed, even 9 (p<0,05). 
However, in the Hp-group the metric area per person was significantly larger (p<0,01). In 87,4% investigated subjects 
economic conditions were determined to be good, in 3,6% to be bad (Hp+ vs. Hp- NS), but in Hp+ group there were more 
families lacking money for covering the cost of living (rent, drugs). Infected children significantly less frequently washed 
their hands before meals than non-infected children (57,7% vs. 69,9%, p<0,05) as well as after returning home, using toilet, 
contact with animals, and more frequently ate unwashed fruit (28,6%vs.11,1%, p<0,001). Family history of peptic ulcer 
disease was observed more often in children Hp(+) than Hp(-) (29% vs.15,8%, p<0,05). Conclusions: In the families of 
children with H.pylori infection low socioeconomic conditions were observed and these children had bad hygienic habits. 
(Clin Exp Med Lett 2009; 50(3):127-130)
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Introduction

Helicobacter pylori H.pylori) infection is a world pro-
blem. It occurs in children and adults and concerns half 
population of the whole world and the number of the in-
fected increases on the average by 0,5-1,0% a year [1-5]. 
In developing countries H.pylori infection concerns 
from 80 even to 100% of the population. In countries 
of high level of economic development the percentage 
of the infected with this bacterium oscillates from 20 to 
50%. Poland belongs to countries of medium prevalen-
ce of H pylori infection, from 40 to 70% in adults and 
on the average in 31% of children [6,7]. Epidemiologic 
data related to H.pylori infection in children differ de-
pendently on the country they come from. In literature 
there is a consensus of opinions as regards the increase 
of the prevalence of the infection with age. 

The epidemiologic chain of H. pylori infection has 
not been recognized so far. There comes to infection via 
digestive tract. Various modes of bacteria transmission 
are considered in which there comes to contact with 
an infected human host, animal or foodstuffs [1,3,4,6]. 
The following modes of transmission are suggested: 
mouth-mouth or oral-rectal by consuming foodstuffs 

contaminated with excrements, particularly vegetables 
and water and the possibility of infection by a contact 
an animal – a human in professions such as: a vet, a 
breeder, a farmer. The most probably oral cavity, mainly 
periodontal pockets can be the bacteria reservoir and 
the source of infection. There may live spore coccoidae 
forms which after reaching the digestive tract activate in 
the stomach. 

The influence of bad socioeconomic and hygienic 
conditions on the prevalence of H.pylori infection has 
been emphasized [1,4,6,8,9].

The aim of the study was the evaluation of environ-
mental conditions and hygienic habits of children with 
H. pylori infection.

Material and methods 

The analysis comprised 302 children and adolescents 
aged from 4 months to 18 years (mean 10,1 +/- 5,3 
years), 166 girls and 136 boys.  

The questionnaire (89 questions) was filled in by pa-
rents, concerning the socioeconomic conditions of the 
child’s family (living, economic, nutritional, sanitary, 
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contacts with animals), hygienic habits, bacterial and 
parasitic infections. Serum level of anti- H.pylori anti-
bodies IgG class was assessed with ELISA (Recom Well 
Helicobacter IgG, Mikrogen, Germany).

Statistical analysis 

The obtained results were subjected to statistical ana-
lysis with the use of the test of two fractions comparison 
at the level of significance p<0,05.

Ethics Committee 

The study was approved by the �������������������Polish Mother`s Me-
morial Hospital Research Institute Ethics Committee. 
The parents were informed about the aim of the study 
and their written consent was obtained. 

Results 

Basing on serological investigations H.pylori infection 
was diagnosed in 112 (37,1%) children (Hp+group) and 

Table 1. Characteristics of the examinated group
Adult person
 in family

All examinated
N =302

Group Hp+
N = 112

Group Hp-
N = 190

p

n % n % n %

1 8 2,6 3 2,7 5 2,6 ns

2 205 67,9 66 58,9 139 73,2 p<0,05

3 53 17,5 27 24,1 26 13,7 p<0,05

4 29 9,6 11 9,8 18 9,5 ns

5 4 1,3 2 1,8 2 1,1 ns

6 3 1,0 3 2,7 0 0,0 ns

mean 2,4 2,6 2,3 ns

Table. 2. Living and economic conditions of the investigated children
All examinated

N = 302
Group Hp+

N = 112
Group Hp-

N = 190
p

n % n % n %
social conditions

good 264 87,4 94 83,9 170 89,5 ns
middle 25 8,3 11 9,8 14 7,4 ns
bad 11 3,6 7 6,3 4 2,1 ns
no answer 2 0,7 - - 2 1,1 ns

area per person
< 5 m2 4 1,3 3 2,7 1 0,5 ns
5-10 m2 25 8,3 15 13,4 10 5,3 p<0,05
> 10m2 273 90,4 94 83,9 179 94,2 p<0,01

sanitary conditions
access to top water 299 99,0 111 99,1 188 98,9 ns
well 2 0,7 1 0,9 1 0,5 ns
sewage system 285 94,4 107 95,5 178 93,7 ns
cesspit 15 5,0 4 3,6 11 5,8 ns
levatory 1 0,3 0 0,0 1 0,5 ns

hygienic habits 
wash hands
after returning home 166 57,4 58 55,8 108 58,4 ns
before eating 189 65,4 60 57,7 129 69,7 p<0,05
after toilet 174 60,2 59 56,7 115 62,2 ns
after contact with ani-
mals

128 44,3 40 38,5 88 47,6 ns

tooth brushes
only myself 287 99,3 102 98,1 185 100,0 ns
used someone 2 0,7 2 1,9 0 0,0 ns

nutrition habits – eating fruits and vegetables
washed 249 82,5 80 71,4 169 88,9 p<0,001
unwashed 53 17,5 32 28,6 21 11,1 p<0,001
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excluded in 190 (62,9%) (Hp-group). In both groups 
older children - over 10 years of age - predominated: 
in Hp(+) group 67 (60%) children and in Hp(-) group 
-105 (55%). Girls predominated insignificantly in both 
the investigated groups: respectively 63 (56,3%) and 103 
(54,2%). 

Living and economic conditions of the 
investigated children and their families

The majority – 137 (45%) of the investigated - were 
from families of traditional model: 2 adults and one or 
two children. A greater number of adults household 
members was observed in the group of H. pylori sero-
positive children (p<0,05) (Table 1).

Living and sanitary conditions (access to tap water 
in 99%, sewage system in 94,4%) were similar in both 
groups: 165 (54,6%) children lived in apartments, 31 
(43,4%) in houses and 6 (2%) in a tenement house; 273 
(90%) lived in large apartments where the area per per-
son was over 10 m2. However, in the Hp(-)group the 
metric area per person was significantly larger (p<0,01) 
(Table 2).

In 264 (87,4%) investigated subjects economic con-
ditions were determined to be good, in 11 (3,6%) to be 
bad (Hp+ 83,9% vs. Hp- 89,5%, NS), but in Hp(+) gro-
up there were more families lacking money for covering 
the cost of living (rent, drugs or clothes) (Figure 1).

Hygienic habits 

Infected children significantly less frequently washed 
their hands before meals than non-infected children 
(57,7% vs. 69,9%, p<0,05) as well as after returning 
home, using toilet, contact with animals. Only in Hp(+) 
group 2 (1,9%) children used someone else’s toothbru-
shes. Also Hp(+) children were more frequently eating 
unwashed fruit (28,6% vs. 11,1%, p<0,001) (Table 2). 

Contact with animals 

Contact with animals, both with pets and farm ani-
mals, was similarly frequent and did not affect the 
occurrence of H. pylori infection (Hp+ 53,6% vs. Hp- 
55,8%, NS). 

Family history 

Family history of peptic ulcer disease was observed 
more often among parents of H.pylori seropositive 
children 28 (29%) than in Hp(-) children 30 (15,8%) 
(p<0,05).

Discussion

In the investigated group serological traits of H.pylo-
ri infection were observed in 37% of children and the 
percentage was higher than the average obtained in all-
Poland studies [7]. Environmental and regional condi-
tionings affect undoubtedly the prevalence of H.pylori 
infection. In Poland the prevalence of this infection in 
children is about 32% and demonstrates regional diver-
sity from 20% in Wielkopolska province to 37% in Lodz 
province. The studies carried out in Lodz macroregion 
demonstrated that the prevalence of H.pylori infection 
up to 2 years of age is 28%, in the age group from 4 to 6 
years – 32%, from 6 to 10 years – 30% and in school age 
and adolescence 41-45% [2,7]. As it results from these 
observations, the percentage of the infection largely de-
pends on the age of the examined and is probably as-
sociated with longer exposure to the infection, but also 
with poor sanitary and epidemiologic conditions at the 
place of birth [4,5]. It results from the literature data that 
rural, town and small-town environment particularly 
predispose to H.pylori infection [7,8].

Dore et al. demonstrated higher prevalence of the in-
fection in big families [8]. Own studies also confirmed 
that the frequency of occurrence of this infection incre-
ased together with the increase of the number of adult 

Figure 1. Economic status examined children family
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household members. Socioeconomic factors as well 
as hygienic habits exert a significant influence on the 
spreading of the H.pylori infection. Low socioecono-
mic level, poor sanitary conditions, improper hygienic 
habits and overpopulation are factors associated with 
high prevalence of the infection [4,8,10]. Furthermore, 
families of many household members, poor living con-
ditions with small metric area per person and sharing 
one bed also increase the prevalence of the infection 
[10-12]. Lack of sewage system and access to tap wa-
ter, not observing hygiene play a significant role in the 
spreading of the infection [3,4,8]. Lack of the habit of 
washing hands before meals, after using toilet, after the 
contact with animals, eating unwashed fruit and vege-
tables, using someone else’s toothbrush are not of insi-
gnificance for the spreading of the infection and we had 
such a group of infected children in our study. H.pylori 
infection affects more frequently family members and 
agglomerations of low economic status [7,9,11]. 

A particularly high prevalence of H.pylori infection 
was demonstrated in children from a children’s home; 
in an orphanage in Bangkok Blaser found H.pylori in-
fection in over 70% of children to 2 years of age and in 
a study in Lodz H.pylori infection was detected in 100% 
of residents over 10 years of age. In the hereby presented 
study H.pylori infection was also more frequently obse-
rved in poorer families lacking money for covering the 
cost of a rent, buying drugs or clothes.

Peptic ulcer disease was observed more often among 
the parents of H.pylori- seropositive children. In previo-
us studies high prevalence of H.pylori infection (75%) 
had been also noted in families of children  in whom 
chronic gastritis with or without peptic ulcer disease 
was diagnosed [1]. These observations may point to in-
trafamilial transmission of H.pylori infection.

Conclusion

In the families of children with H.pylori infection low 
socioeconomic conditions were observed and these 
children had bad hygienic habits.
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