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ABSTRACT

Background: The prevalence and rate of acquisition of
Helicobacter pylori infection in children from developing
countries is higher than in developed countries. This
phenomenon has been related to differences in socioeconomic
status, sanitation, and household hygiene. Russia is in the process
of transforming from an underdeveloped to a developed country.
Aim: To examine the effect of recent improvements in standards
of living on the prevalence of H pylori in Russian children.
Patients andMethods:We conducted 2 cross-sectional studies
among children in St Petersburg, Russia. The first study was
conducted in 1995 and the second was conducted a decade later.
H pylori status was evaluated by the same enzyme-linked
immunoassay method for anti-H pylori immunoglobulin G.
Demographic data were obtained from each individual, and
socioeconomic class was assessed by the education level of the
mother and family income.
Results: In 1995 the overall prevalence ofH pylori infection was
44%; 10 years later it had decreased to 13%. In both studies, the
prevalence increased with age. In 1995 the prevalence was 30%
among children younger than 5 years. A decade later the
prevalence in the same age group was 2% (P¼ 0.001). The
age-specific prevalence of H pylori infection increased
significantly with age in both study periods. During 1995 the
prevalence of the infection increased from30%at age<5 years to

48% in the age group 15 to 19years (P¼ 0.001). In the 2005 study
the prevalence of the infection increased from2%at age<5 years
to 25% in the agegroup 15 to 19 years (P¼ 0.001). The crude and
the age-adjusted odds ratio risk of infection in children showed an
inverse correlation between themothers’ and fathers’ educational
levels and H pylori seropositivity (OR 1.8, 95% CI 1–3.2;
P¼ 0.06). No associations were found between the prevalence
ofH pylori and any factor tested, including sex, type of dwelling,
income, or the number of people living in the home.
Conclusions: Improvements in standards of living in Russia
have resulted in a marked reduction in H pylori transmission.
Different rates of acquisition of H pylori form the basis for the
differences in prevalence of infection between and among
populations. The change in the prevalence of H pylori within
10 years among the Russian population is an example of how
sensitive H pylori acquisition is to improvement in standards of
living. Increased use of anti-H pylori eradication therapy played
an important role in the reduction of the prevalence of H pylori
infection. JPGN 45:428–432, 2007.Key Words: Helicobacter
pylori infection—Epidemiology—Russia—Transmission—
Childhood. # 2007 by European Society for Pediatric
Gastroenterology, Hepatology, and Nutrition and North
American Society for Pediatric Gastroenterology, Hepatology,
and Nutrition

INTRODUCTION

Helicobacter pylori infection is a major factor in the
etiology of peptic ulcer disease and is the predominant
cause of chronic gastritis, which is a risk factor in the
development of gastric cancer (1–4). The bacterium, the
host, and the environment may play important interacting

roles in the outcome of an infection. The rate of H pylori
acquisition is higher in developing countries than in
developed countries and also varies between ethnic and
racial groups (5–9). It is not known whether such vari-
ations in acquisition of the infection are due to differential
exposures (eg, cultural background; social, dietary, and
environmental factors) or genetic predisposition (10).
Childhood is the major period for H pylori acquisition
in developing countries (11–15). However, the wide vari-
ation in the prevalence of H pylori infection within and
between different populations of children suggests that
environmental factors have a major influence on the rate
of acquisition and/or the mode of transmission of the
infection.
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St Petersburg is a city with 4.7 million inhabitants in
northwestern Russia at the east end of the Gulf of Finland
on the Baltic Sea. It was formerly known as Petrograd
(1914–1924) and Leningrad (1924–1991). It is con-
sidered the northernmost major city of the world. Today,
St Petersburg is Russia’s second largest city, Europe’s
fourth largest city, a major European cultural center, and
the most important Russian port on the Baltic. The city
has a total area of 1439 km2, which makes it the second
largest city in terms of area among European cities with
more than 1 million inhabitants.

The increase inH pylori prevalence with age is thought
to represent a cohort phenomenon reflecting impro-
vements in socioeconomic conditions and sanitary
standards through the generations (16,17). Russia has
recently undergone major changes. To investigate the
factors responsible for a break in the pattern of trans-
mission of H pylori infection, we carried out 2 seroepi-
demiological cross-sectional studies within a 10-year
period in St Petersburg.

PATIENTS AND METHODS

Recruitment and Location

Two cross-sectional studies were conducted on children
residing in St Petersburg, the first study in 1995 and the second
in 2005. The enrollment for the first study included children from
2 different locations in St Petersburg: Moscovosky Prospect, an
area in the heart of St Petersburg, andKopinna, a suburb 15miles
outside St Petersburg. This study examined 4 groups of children:
children who visited the Polyclinics and Koppena Hospital for
routine health examinations, children between the ages of 2 and
8 attending day care centers, children between the ages of 6 and
17 from orphanages, and children from communal apartments
where more than 1 family shared 1 apartment. The communal
apartments were visited by an epidemiologist, a public health
physician, and a nurse, and the survey was conducted on site.
These visits were arranged through the director and the district
doctor of the Polyclinic (18).

In 2005 the cross-sectional studywas conducted in 2 locations
in St Petersburg. The first clinic was in Kirovsky district, south-
west of St Petersburg, and the second was the Policlinic No. 8, an
outpatient clinic in the heart of St Petersburg.

In both studies, blood was drawn from each child, and the
same questionnaire was answered by parent/child during both
periods of the study. Consent was obtained from the parents of all
of the children before the participation in the study. Only 1 child
from any family was tested. Accordingly, to the best of our
knowledge, no children in the present study were related to
one another.

Questionnaire

Each participant was interviewed, and a questionnaire was
completed by a trained Russian physician. Questions were
formulated to gather data descriptions of various aspects of
the local household environment. The questions were related to
the individual’s demographic data, date of birth, sex, parents’

education, parents’ occupation, parents’ income, living con-
ditions, and family history of peptic ulcer. Questionnaires were
translated to the Russian language by a professional translator.
Back-translation to English indicated acceptable accuracy
in translation.

Serological Methods

A blood sample was obtained from each participant. Serum
was separated and frozen until assay. Evaluation of immuno-
globulin G antibody to the high molecular weight cell-associ-
ated proteins of H pylori was performed by enzyme-linked
immunosorbent assay (ELISA) (HM-CAP, EPI, Westbury, NY).
The specificity and positive predictive value of the HM-CAP
ELISAwere each previously shown to be 100%; the sensitivity
is 98.7%, and the negative predictive value is 98.6% (19). There
is no cross-reactivity with Campylobacter jejuni.

Methods of Analysis

H pylori infection was defined as a positive ELISA result.
The Mantel-Haenszel x2 test was used to assess the associations
between each independent factor in the study on the prevalence
of H pylori infection. Because our population consisted of
2 independent populations, we used the Fisher exact test to
examine the difference in proportions between the 2 cohorts.
The age-adjusted odds ratio and its 95% confidence interval
were calculated for each risk factor by multiple logistic
regression. The data were analyzed by the SAS program (20).

RESULTS

Prevalence of H pylori Infection in 1995 and 2005

A total of 307 children participated in the 1995 study
and 370 children in the 2005 study. The children in both
studies ranged in age from 2 to 19 years. There was a
significant increase of H pylori seroprevalence with age
for the children during both study times (P< 0.001)
(Fig. 1). The overall prevalence of H pylori infection
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FIG. 1. Age-specific distribution of H pylori seropositivity in 1995
and 2005.
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was 44% in the 1995 study; it dropped to 13% in the 2005
study. The drop of H pylori prevalence between both
studies among each age group was significant (Fig. 1).
There was no significant difference in the prevalence of
H pylori between male and female participants in either
study (P> 0.5) (Table 1).

Association Between the Study Variables and
H pylori Infection

The associations between H pylori seropositivity and
the demographic data are shown in Table 1. In the 1995
study the family income was a risk factor for H pylori
seropositivity (OR 1.7, 95% CI 1–2.8; P¼ 0.05). The
age-adjusted OR showed an inverse association between
the mother’s educational level and H pylori seropositiv-
ity, although it was only with the lowest level of edu-
cation (8 or 10 classes) (OR 1.7, 95% CI 1–3.2;

P¼ 0.06). Children who lived in communal apartments
where more than 1 family shared an apartment had a
significant higher prevalence of H pylori infection than
did those who lived in a separate apartments (age-
adjusted OR 3.4, 95% CI 1.7–6.7; P¼ 0.001) (Table 1).

In the 2005 study the mother’s and father’s education
showed an inverse association with H pylori acquisition
(Table 1). None of the other studied variables emerged as
risk factors for the acquisition of H pylori infection
(Fig. 2).

DISCUSSION

Cross-sectional studies have consistently shown an
increase in H pylori prevalence with age (5,6,8,9) which
has been interpreted as a birth cohort effect reflecting a
fall in the rate of acquisition in successive generations of
children with improvement in sanitation and increase in

TABLE 1. Age-adjusted odds ratios for H pylori infection among children in Russia, 1995 and 2005

1995 2005

Total infected (%) OR (95% CI) Total infected (%) OR (95% CI)

Age group, y
<5 44 (30) 41 (2)
5–9 102 (39) 201 (9)
10–14 94 (52) 70 (20)
15–19 67 (48) 58 (25)
Total 307 (44) 370 (13)

Sex
M 131 (45) Ref 214 (11) Ref
F 175 (55) 1.4 (0.9–2.3) 156 (15) 1.4 (0.8–2.6)
Not reported 1

Mother’s education
University/college 89 (36) Ref 186 (12) Ref
High school 100 (38) 1.1 (0.6–1.9) 177 (14) 1.1 (0.6–2.1)
<High school 90 (49) 1.7 (1.0–3.1) 6 (33%) 3.7 (0.6–21.1)
Not reported 28 1

Father’s education
University/college 76 (42) Ref 171 (9) Ref
High school 86 (40) 0.9 (0.4–1.6) 156 (16) 2.1 (1.1–3.9)
<High school 84 (45) 1.1 (0.6–2.1) 13 (15) 1.8 (0.5–9.1)
Not reported 61 30

Income
Middle/high 203 (34) Ref 277 (13%) Ref
Low 82 (46) 1.7 (1.0–2.8) 86 (15%) 1.2 (0.6–2.4)
Not reported 22 7

Type of dwelling
Private apartment 213 (42%) Ref 301 (13%) Ref
Dormitory 50 (32%) 0.9 (0.5–1.7) 5 (0%) 0.2 (0.1–12)
Communal apartment 44 (64%) 3.4 (1.7–6.7) 62 (16%) 1.3 (0.6–2.8)
Not reported 0 2

Total no. of rooms
>2 166 (45%) Ref 120 (12%) Ref
1 or 2 130 (40%) 0.8 (0.5–1.3) 248 (14%) 1.2 (0.6–2.3)
Not reported 11 2

Crowding index
Low 30 (37%) Ref 106 (10%) Ref
Moderate 233 (40%) 1.1 (0.5–2.3) 121 (13%) 1.3 (0.6–2.9)
High 44 (43%) 1.3 (0.5–3.4) 135 (15.5%) 1.5 (0.7–3.4)
Not reported 0 8
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standards of living (16,17). The present study examined
the birth cohort effect directly by surveying children from
the same city at different time periods when some of these
factors were relatively constant and then changed rapidly.
Russian society was made up essentially of 1 socio-
economic class until the early 1990s. The first epide-
miological study was conducted in 1995 and showed that
by age 5, 30% of Russian children were infected with
H pylori (18). Past this age, the difference in the preva-
lence for each age group increased by a rate of 1%/year
until age 20. A decade later, the prevalence among
children younger than 5 years of age was only 2%. That
dramatic drop in the prevalence of H pylori occurred
simultaneously with a great improvement in the standard
of living in Russia. In a previous study, as in essentially
all epidemiological studies of H pylori prevalence, there
was an inverse relationship between the prevalence of
H pylori in children and the socioeconomic status of the
parents (5,8). For example, in the United States, the
prevalence of H pylori infection was inversely related
to the socioeconomic status of the family as measured by
family income and parents’ educational level (5). Income
and educational level correlate poorly in Russian society;
therefore, we used the mothers’ and fathers’ educational
level as a surrogate measure of the sanitation and hygie-
nic level in the household. Our data indicate that part of
the decrease in H pylori prevalence among Russian
children in the 2005 study reflect the relative size of
different birth cohorts, with marked improvement in
environmental factors (12,21,22). These data also suggest
that there are birth cohorts defined by socioeconomic
status that have different risks for acquiring H pylori
infection and, by inference, the symptomatic forms of the
infection, such as peptic ulcer, gastric cancer, or primary
gastric B cell lymphoma.

The lower prevalence of H pylori infection across all
age groups in the 2005 study could also be due to the
widespread use antimicrobials for H pylori ‘‘eradication
therapy.’’ Spontaneous elimination of the H pylori infec-
tion (ie, seroreversion) has also been reported in adults
and children from both developed and underdeveloped
countries (23–27). For example, the authors of a study
from Sweden followed up a cohort of 6-month-old infants
until age 11 and found that spontaneous clearance of the
infection was common in young children (25). Similar
results were reported from Japan and Finland (23,26). In
addition, a study from Peru that examined 6-month-old
infants over time by the 13C-urea breath test found that
acquisition of infection in very young children did not
persist in all of the cases, suggesting that there is a high
acquisition rate despite low prevalence among young
children at any cross-section of time (28). This phenom-
enon is consistent with the continuing decrease in the
prevalence of the infection in westernized nations and the
United States (29,30).

In conclusion, our study demonstrates clear evidence
that improvements in standards of living in Russia have
resulted in a marked reduction in the prevalence of
H pylori. Different rates of acquisition of H pylori
form the basis for the differences in prevalence of
infection between and among populations. The changes
in Russia are a dramatic example of how sensitive
H pylori acquisition is to improvement in standards of
living. Additionally, our study emphasizes that the acqui-
sition ofH pylori infection occurs during early childhood,
which subsequently allows the development of strategies
for the timing of preventive measures and the populations
to which they should be applied.
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7. Megraud F, Brassens-Rabbë MP, Denis F, et al. Seroepidemiology
of Campylobacter pylori infection in various populations. J Clin
Microbiol 1989;27:1870–3.

8. Malaty HM, Evans DG, Evans DJ Jr et al. Helicobacter pylori in
Hispanics: comparison with blacks and whites of similar age and
socioeconomic class. Gastroenterology 1992;103:813–6.

University

H
. p

yl
or

i i
nf

ec
te

d 
(%

)

0

10

20

30

40

50

60

ElementaryHigh School

Mother’s Educational Level

1995
2005

36%

12%

38%

14%

49%

33%

FIG. 2. Comparisons of H pylori seroprevalence in relation to
mother’s educational level in 1995 and 2005.

10-YEAR FOLLOW-UP STUDY OF H PYLORI IN RUSSIA 431

J Pediatr Gastroenterol Nutr, Vol. 45, No. 4, October 2007



Copyright © 2007 by Lippincott Williams & Wilkins.Unauthorized reproduction of this article is prohibited.

9. Mitchell HM, Li YY, Hu PJ, et al. Epidemiology of Helicobacter
pylori in southern China: identification of early childhood as the
critical period for acquisition. J Infect Dis 1992;166:149–53.

10. Malaty HM, Engstrand L, Pedersen NL, et al. Helicobacter pylori
infection: genetic and environmental influences—a study of twins.
Ann Intern Med 1994;120:982–6.

11. Malaty HM, Graham DY, Wittingty WA, et al. Helicobacter pylori
acquisition in childhood: a 12-year follow-up cohort study in a
bi-racial community. Clin Infect Dis 1999;28:279–82.

12. Malaty HM, Graham DY. Importance of childhood socioeconomic
status on the current prevalence of Helicobacter pylori infection.
Gut 1994;35:742–5.

13. Mendall MA, Goggin PM, Molineaux N, et al. Childhood living
conditions and Helicobacter pylori seropositivity in adult life.
Lancet 1992;339:896–7.

14. Malaty HM, Graham DY, Logan ND. Helicobacter pylori infection
in preschool and school age minority children attending day care
centers: effect of socioeconomic indicators and breast feeding
practice. Clin Infect Dis 2001;32:1387–92.

15. Malaty HM, El Kasaban AB, Graham DY, et al. Age of acquisition
of Helicobacter pylori infection: a follow-up study from infancy to
adulthood. Lancet 2002;359:931–5.

16. Parsonnet J, Blaser MJ, Perez-Perez GI, et al. Symptoms and risk
factors of Helicobacter pylori infection in a cohort of epidemiol-
ogists. Gastroenterology 1992;102:41–6.

17. Banatvala N, Mayo K, Megraud F, et al. The cohort effect and
Helicobacter pylori. J Infect Dis 1993;168:219–21.

18. Malaty HM, PaykovV, Bykova O, et al. Ross A.Helicobacter pylori
and socioeconomic factors in Russia. Helicobacter 1996;2:
82–7.

19. Evans DJ Jr, Evans DG, Graham DY, et al. A sensitive and specific
serologic test for detection of Campylobacter pylori infection.
Gastroenterology 1989;96:1004–8.

20. SAS Institute, Inc. SAS/STAT User’s Guide, Version 6. 4th ed,
vol 1. Cary, NC: SAS Institute; 1990.

21. Nurgalieva Z, Malaty HM, Graham DY, et al. Helicobacter pylori
infection in Kazakhstan: effect of water source and household
hygiene. Am J Trop Hyg 2003;67:201–6.

22. Klein PD, Graham DY, Gaillour A, et al. Water source as risk factor
for Helicobacter pylori infection in Peruvian children. Lancet
1991;337:1503–6.

23. Kumagai T, Malaty HM, Graham DY, et al. Acquisition vs loss of
Helicobacter pylori infection in Japan: results from 8-year birth
cohort study. J Infect Dis 1998;178:717–21.

24. Veldhuyzen van Zanten SJO, Pollak PT, Best LM, et al. Increasing
prevalence of Helicobacter pylori infection with age: continuous
risk of infection in adults rather than cohort effect. J Infect Dis
1994;169:434–7.

25. Cranstrom M, Tindberg Y, Blennow M. Seroepidemiology of
Helicobacter pylori infection in a cohort of children monitored
from 6 months to 11 years of age. J Clin Microbiol 1997:468–70.

26. Ashorn M, Maki M, Hallstrom M, et al. Helicobacter pylori
infection in Finnish children and adolescents: a serologic cross-
sectional and follow-up study. Scand J Gastroenterol 1995;30:
876–9.

27. Valle J, Kekki M, Sipponen P, et al. Long-term course and con-
sequences of Helicobacter pylori gastritis: results of 32-year fol-
low-up study. Scand J Gastroenterol 1996;31:546–50.

28. Klein PD, Gilman RH, Leon-Barua R, et al. The epidemiology of
Helicobacter pylori in Peruvian children between 6 and 30 months
of age. Am J Gastroenterol 1994;89:2196–200.

29. Roosendaal R, Kuipers EJ, Buitenwerf J, et al. Helicobacter pylori
and birth cohort effect: evidence of a continuous decrease of
infection rates in childhood. Am J Gastroenterol 1997;92:1480–2.

30. Parsonnet J. The incidence of Helicobacter pylori infection.
Aliment Pharmacol Ther 1995;9 (Suppl 2):45–51.

432 TKACHENKO ET AL.

J Pediatr Gastroenterol Nutr, Vol. 45, No. 4, October 2007


	Dramatic Changes in the Prevalence of Helicobacter pylori Infection During Childhood: A 10-year Follow-up Study in™Russia
	INTRODUCTION
	PATIENTS AND METHODS
	Recruitment and Location
	Questionnaire
	Serological Methods
	Methods of Analysis

	RESULTS
	Prevalence of H pylori Infection in 1995 and 2005
	Association Between the Study Variables and  H pylori Infection

	DISCUSSION


