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SUMMARY

We examined the prevalence, correlates and trends of H. pylori infection in Israel using residual

sera obtained in 2007–2008 from 1466 Jewish subjects aged 0–77 years and 897 Arabs aged 0–19

years, and in 2000–2001 from 627 Jewish and 575 Arab subjects aged 0–19 years. H. pylori IgG

antibodies were measured by ELISA. The age-adjusted H. pylori seroprevalence was 45.2% in

Jewish participants. Seropositivity increased with age, reaching 60% at age o50 years and

ranged from 24.3% in subjects originating from North America/Western Europe/Australia, to

63.2% in those from Asia/Africa/South America. Among Arabs, H. pylori seroprevalence was

42.1% and reached 65% in adolescents. There was no significant change in seroprevalence

between 2000–2001 and 2007–2008. High prevalence of H. pylori was found in Arabs, and in Jews

originating from countries of high H. pylori endemicity. These findings are characteristic of

countries of diverse ethnic structure and recent immigration.
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INTRODUCTION

Helicobacter pylori infection is one of the most com-

mon chronic bacterial infections in humans. The in-

fection occurs worldwide and clinical symptoms

develop only in 10–20% of infected people [1].

H. pylori causes gastritis, gastric and duodenal ulcers

[1–3], and it increases the risk of gastric carcinoma

and gastric mucosa-associated lymphoid tissue

lymphoma [1–3]. The prevalence of H. pylori infec-

tion is o80% in adults from developing countries

compared to 20–50% in developed countries [1, 4].

In industrialized countries, a high prevalence of the

infection is found in immigrants from highly endemic

countries [2–4]. Low socioeconomic status, living

in crowded conditions in childhood, and family

members infected with H. pylori are the main risk

factors for the infection [5–7]. The prevalence of

H. pylori infection has decreased in the past decades

in developed countries [1, 8] ; explanations for this

trend include improvements in sanitation and living

conditions [9–10], decreasing family size [11] and

antibiotic use [12–13].

The prevalence of H. pylori infection has been

studied previously in Israel in small and selected

samples. The prevalence in adults aged o30 years

residing in rural areas was 72% [14], 50% in Israeli
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Arab children aged 3–5 years [15], 60% at age 6–9

years [16], and 25% in Jewish children aged 3–60

months [17], suggesting ethnic differences in H. pylori

infection prevalence in Israel. The Israeli population

is a mixture of population groups originating from

almost all countries around the world. About one

third (29%) of the Jewish population in Israel in 2009

was born abroad. The present study provided a rare

opportunity to examine the combined impact of

population ethnic and origin diversity, as well as

socioeconomic status on the prevalence of H. pylori

infection.

The aims of the study were to examine the preva-

lence, correlates and trends of H. pylori infection in

the Israeli population, in two large national samples

obtained 7 years apart : 2000–2001 and 2007–2008.

The main study hypothesis was that H. pylori infec-

tion prevalence will be age- and ethnicity-dependent

and there will be a decrease in the prevalence rate

between the two time periods.

METHODS

Study population

The study was conducted in the Israeli population,

which is comprised of two major ethnic groups: the

Jewish population (80%) and the Israeli Arab popu-

lation (20%).

The growth of the Jewish population results from

both natural increase (births) and massive immi-

gration of Jews from all over the world to Israel.

Among Israeli Arabs, however, natural growth is the

only source of population increase.

Sampling and collection of data and sera

Stored sera that were collected in 2007–2008 in the

framework of the serum bank of the Israel Center for

Disease Control were used. To examine changes in

H. pylori seroprevalence over time, sera obtained

from children and adolescents in 2000–2001 by the

same method and sampling framework were also

tested for the presence of anti-H. pylori IgG anti-

bodies and compared to the 2007–2008 survey. The

serum bank comprises residual sera obtained from

diagnostic laboratories for subjects aged <18 years,

and from healthy adult blood donors (o18 years).

The samples were collected from all regions in Israel,

from both males and females of all ages. Collection of

sera is continuous throughout the year. Both sources

exclude duplicate samples from the same individual,

as well as sera taken from subjects with confirmed or

suspected immunological disorders. Sera are kept

frozen at x70 xC until required.

The samples are coded with a unique identifier and

the following variables are known for each sample:

sex, age, place of residence (at the level of town),

population group (Jewish or Arab), and country of

birth of the individual and his/her father. Family ori-

gin for the Jewish participants was determined by the

father’s country of birth. This variable was grouped

as follows: Israel, North America/Western Europe/

Australia, Asia/Africa/South America, or Russia/

Eastern Europe. Serum samples from the Arab popu-

lation were collected mainly from children and ado-

lescents, since this population is not well represented

among blood donors (the source of the adult sam-

ples). Overall 2556 samples in the 2007–2008 survey

and 1206 samples in the 2000–2001 survey were ran-

domly selected from the serum bank using an age- and

sex-stratified sampling design. Of these 2363 and 1202

samples from the 2007–2008 and 2000–2001 survey,

respectively, were included in the analysis (Table 1).

The socioeconomic rank of the town of residence as

ranked by the Central Bureau of Statistics [18] was

used as a marker for socioeconomic status (SES). The

ranks are on a scale of 1–10, the lower the rank, the

lower is the SES. This SES index reflects a combi-

nation of basic factors, e.g. financial resources,

household crowding, motorization, educational level,

employment, etc. [18]. The SES of Jewish subjects

living in towns at socioeconomic ranks 1–4 was con-

sidered as low SES, 5–6 as intermediate SES, and o7

as high SES. The SES of Arabs living in towns at rank

1 was classified as low SES, while ranks 2–3, and o4

Table 1. Number of serum samples used for the

analysis by collection period and selected parameters

2007–2008 2000–2001

Arabs (age, yr)

0–12 662 430
13–19 235 145
o20 0 0

Total 897 575

Jews (age, yr)
0–12 590 464
13–19 311 163

o20 565 0
Total 1466 627

Total samples analysed 2363 1202
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were classified as intermediate and high SES, re-

spectively.

Detection of anti-Helicobacter pylori IgG antibodies

H. pylori-specific IgG antibodies were measured in all

the serum samples using Dade Behring’s Enzygnost1

Anti-Helicobacter pylori II/IgG commercial kit (Dade

Behring, Germany) according to the manufacturer’s

instructions. The sensitivity and specificity of the kit

are 93.4% and 98.8%, respectively. For children, the

sensitivity and specificity of this kit are 92.7% and

95.7%, respectively, and in children aged <6 years

the sensitivity and specificity are 91.6%, respectively

[19]. Sera with results of o0.250 IU were considered

positive for H. pylori IgG antibodies.

Statistical analysis

Seroprevalence of H. pylori IgG antibodies was de-

scribed by population group: Jews or Arabs. Direct

adjustment was applied to calculate the age-adjusted

prevalence [and 95% confidence intervals (CIs)] while

using the Israeli population in 2008 as the reference

population, and to calculate the SES-adjusted preva-

lence (and 95% CIs), while using the overall 2007–

2008 sample as the reference population. SES-

adjusted prevalence was calculated to control for SES

differences in participants from the 2000–2001 and

2007–2008 surveys. Age-specific prevalence (and 95%

CIs) was calculated. Differences in the prevalence of

H. pylori infection were examined by sex, age groups,

family origin (only for the Jewish population), and

community SES using x2 test, and multivariate

analyses applying generalized linear models. Crude

and adjusted prevalence ratio (PR) and 95% CIs

were calculated. ANOVA was used to examine the

difference in the mean age according to family origin,

and Bonferroni’s test was used to correct for multiple

comparisons. Two-tailed P<0.05 was considered

statistically significant. Data were analysed using

SPSS version 17 (SPSS Inc., USA) and WINPEPI

software [20].

RESULTS

Among 1466 Jewish participants of the 2007–2008

survey there were 762 (52.0%) males and 704 (48.0%)

females ; the mean age was 20.2 (S.D.=16.7) years

(range 0–77 years). From the same survey 897 Arab

participants were included in the analysis ; 484

(54.0%) were males and 413 (46.0%) were females ;

their mean age was 8.9 (S.D. =5.1) years (range 0–19

years).

Jewish participants

In the 2007–2008 survey, there were 574 (39.2%)

samples that tested positive for H. pylori. The age-

adjusted prevalence proportion was 45.2%. H. pylori

seropositivity increased significantly with age (x2 for

trend 121.27, P<0.001). It was 13.3% in children

aged <5 years and increased sharply by more than

twofold at age 5–8 years. Among older children, a

continuous but modest increase in H. pylori preva-

lence was observed. In adolescents and young adults,

the prevalence remained stable (42–46%), and it

reached 60% in the o50 years age group (Fig. 1).

No significant difference was found between males

and females in H. pylori seropositivity: 40.2% and

38.1%, respectively (P=0.41). H. pylori prevalence

increased with decreasing SES (x2 for trend 8.18,

P=0.004) (Table 2). Data on family origin were

available for 662 subjects (45.2% of the Jewish

participants). The prevalence of H. pylori infection

varied significantly by family origin (P<0.001), being

lowest (24.3%) in subjects originating from North

America/Western Europe/Australia, and highest

(63.2%) in subjects originating from Asia/Africa/

South America (Table 2).

Family origin was the only significant correlate

of H. pylori infection in a multivariate analysis that

adjusted for the variables : age, sex and community

SES. Second-generation subjects in Israel and those

whose family origin was Asia/Africa/South America,

and Russia/Eastern Europe had a 1.88–2.70 greater

risk of H. pylori infection than subjects whose family

origin was North America/Western Europe/Australia

(Table 2). The variables age and family origin were

significantly associated; second-generation born in

Israel were younger (mean age 25.6, S.D.=7.7 years),

than the other groups; the mean (S.D.) ages were 37.3

(14.7) years in subjects originating from Asia/Africa/

South America, 36.5 (16.0) years in subjects originat-

ing from Russia/Eastern Europe, and 32.7 (15.8)

years, in those originating from North America/

Western Europe/Australia (P<0.001 for the differ-

ence in groups). Given the significant associations

between age andH. pylori seropositivity, and between

family origin and age, the analysis was repeated while

excluding subjects who were second-generation born

in Israel. In this model that included 393 participants,
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subjects originating from Asia/Africa/South America

had 46% increased prevalence of the infection (ad-

justed PR 1.46, 95% CI 1.24–1.72, P<0.001), and

those originating from Russia/Eastern Europe had

38% increased risk of the infection (adjusted PR 1.38,

95% CI 1.18–1.62, P<0.001), compared to those

originating from North America/Western Europe/

Australia. Participants aged o20 years had 14%

higher prevalence of the infection compared to

younger participants (adjusted PR 1.14, 95% CI

1.00–1.29, P=0.03).

Arab participants

Serum H. pylori IgG antibodies were detected in

377 (42.1%) participants of the 2007–2008 survey.

H. pylori seropositivity increased substantially and

significantly with age (x2 for trend 101.27, P<0.001),

from 22% in children aged f4 years, to 60–65% in

the 13–19 years age group (Fig. 1). The prevalence of

H. pylori infection was consistently higher in Arab

children and adolescents than their Jewish peers (Fig.

1). There was no significant difference in H. pylori

seroprevalence by sex: 40.3% in boys and 44.6% in

girls (P=0.19). H. pylori seroprevalence was 33.0%

in subjects from high SES communities compared to

36.2% and 58.7% in subjects from intermediate and

low SES communities, respectively (x2 for trend 33.32,

P<0.001). Age and community SES retained stat-

istically significant associations with H. pylori infec-

tion in multivariate analysis (Table 3).

Trends in H. pylori seroprevalence between 2000–2001

and 2007–2008

The age-adjusted H. pylori seroprevalence in Jewish

participants aged 0–19 years in 2000–2001 was 23.4%

(95% CI 20.1–26.8), and 31.2% (95% CI 28.2–34.1)

in 2007–2008. The respective SES-adjusted H. pylori

seropositivity was 27.3% (95% CI 23.2–31.5) and

32.9% (95%CI 29.5–36.2). The age-adjustedH. pylori

seropositivity in Arabs in 2000–2001 was 48.2%

(95% CI 44.2–52.1), and 42.8% (95% CI 39.7–45.9)

in 2007–2008, and the respective SES-adjusted sero-

prevalence was 44.6% (95% 40.1–49.0), and 40.5%

(95% CI 37.3–43.7), indicating no significant differ-

ence between the two surveys in either ethnic group.

DISCUSSION

Our study provides data on the seroprevalence of

H. pylori infection in relation to ethnicity and popu-

lation migration. The current study also provides in-

formation on the trends in H. pylori infection using

sera that were obtained 7 years apart.

We used convenience samples of residual sera from

diagnostic laboratories and blood donors. Using such

convenience samples was shown to yield comparable

estimates of immune-profiles of various vaccine-

preventable diseases to those obtained through multi-

stage cluster random samples [21]. The sera samples in

our study were representative of the various popu-

lation groups in terms of sex, age and family origin
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Fig. 1. Helicobacter pylori IgG antibody seroprevalence in Arabs (%) and in Jews ( ) in Israel, 2007–2008.
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(for the Jewish population). With regard to ethnicity,

however, adults from the Israeli Arab population

were not well represented.

The age-adjusted prevalence of H. pylori infection

in the Jewish population was 45.2%. The prevalence

of H. pylori infection increased significantly with age.

H. pylori infection is acquired in childhood [22–24] ;

therefore, the increasing infection prevalence between

preschool age, school age and adolescence possibly

reflects the acquisition of the infection, while the

Table 3. Univariate and multivariate analyses of H. pylori IgG seroprevalence correlates in Arab participants,

Israel, 2007–2008

Univariate analysis* Multivariate analysis#

N Positive, N (%) Crude PR (95% CI) P N PR (95%CI) P

Age group (years)
0–4 244 53 (21.7) Ref. 244 Ref.
5–8 223 80 (35.9) 1.65 (1.23–2.22) 0.001 220 1.71 (1.20–2.43) 0.003

9–12 193 97 (50.3) 2.31 (1.75–3.05) <0.001 186 2.32 (1.65–3.25) <0.001
13–15 133 86 (64.7) 2.97 (2.27–3.90) <0.001 125 3.00 (2.10–4.25) <0.001
16–19 102 61 (59.8) 2.75 (2.07–3.67) <0.001 99 2.71 (1.86–3.95) <0.001

Community SES
Low 252 148 (58.7) 1.77 (1.43–2.22) <0.001 252 1.71 (1.28–2.29) <0.001

Intermediate 420 152 (36.2) 1.09 (0.87–1.38) 0.44 418 1.07 (0.80–1.43) 0.62
High 203 67 (33.0) Ref. 203 Ref.

SES, Socioeconomic status.
* Crude prevalence ratio (PR) and 95% confidence intervals (CI). The significance level of the univariate analysis was

determined by x2 test.
# Adjusted prevalence ratio, 95% confidence intervals and significance levels were obtained through multivariate analysis
using generalized linear models. The analysis adjusted for the variable in the tables and for sex.

Table 2. Univariate and multivariate analyses of H. pylori IgG seroprevalence correlates in the Jewish population,

Israel 2007–2008

Univariate analysis* Multivariate analysis#

N
Positive N
(%)

Crude PR
(95% CI) P N

Adjusted PR
(95% CI) P

Age (years)

0–19 901 281 (31.9) Ref. 92 Ref.
o20 565 239 (51.9) 1.66 (1.47–1.88) <0.001 410 1.15 (0.80–1.55) 0.51

Community SES
Low 204 92 (45.2) 1.31 (1.07–1.60) 0.008 88 1.14 (0.79–1.64) 0.47

Intermediate 580 246 (42.4) 1.23 (1.04–1.45) 0.01 246 1.07 (0.80–1.40) 0.65
High 405 139 (34.3) Ref. 168 Reference

Family origin
Israel 179 77 (43.0) 1.77 (1.13–2.76) 0.006 109 1.88 (0.96–3.67) 0.06

Russia/Eastern Europe 212 114 (53.8) 2.21 (1.43–3.41) <0.001 186 2.42 (1.29–4.55) 0.006
Africa/Asia/South America 201 127 (63.2) 2.60 (1.69–3.98) <0.001 160 2.70 (1.43–5.10) 0.002
Western Europe/North
America/Australia

70 17 (24.3) Ref. 47 Ref.

SES, Socioeconomic status.
* Crude prevalence ratio (PR) and 95% confidence intervals (CI). Significance level of the univariate analysis was deter-
mined by x2 test.
# Adjusted prevalence ratio, 95% confidence intervals and significance levels were obtained through multivariate analysis

using generalized linear models. The analysis adjusted for the variable in the tables and for sex.
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increase between adolescence and adulthood possibly

results from birth cohort effect. This pattern of rising

H. pylori infection prevalence with age has been ob-

served in previous studies [22, 25–28]. H. pylori

seroprevalence in adults in our study ranged from

42% to 60%, and this is comparable with the preva-

lence found in some developed countries [27, 29, 30].

However the prevalence of H. pylori infection in

Israeli children and adolescents is higher than in

children from developed countries [29].

An inverse association was found betweenH. pylori

infection and SES. This is in agreement with previous

studies, in which markers of low SES such as low

education, crowded households, and low family in-

come, were associated with higher risk of H. pylori

infection [5, 6, 27, 28, 31]. Interestingly, the preva-

lence of H. pylori infection differed significantly ac-

cording to family origin. It was highest (63.2%) in

subjects originating from countries of high endemicity

for H. pylori infection, i.e. Asian, African, and South

American countries, followed by 53.8% in subjects

whose family origin was Russia/Eastern Europe,

Israel (43.0%), and North America/Western Europe/

Australia (24.3%). Family origin was a significant

and strong predictor of H. pylori infection in multi-

variate analyses after controlling for age and com-

munity SES. A previous study on H. pylori infection

from Israel [14] reported a similar finding. It is there-

fore suggested that family origin reflects better the

household living conditions in childhood, than cur-

rent SES. Family members infected with H. pylori are

the main reservoir and a major risk factor ofH. pylori

infection [7, 15, 16, 32–34]. The intra-familial trans-

mission of H. pylori infection might be long term and

of sustained influence [16]. A greater prevalence of

H. pylori infection is expected in people originating

from countries with high endemicity for H. pylori in-

fection. Therefore subjects born and raised in such

families are assumed to be more often, and more in-

tensively, exposed to the natural reservoir of H. pylori

than those whose origin is from a developed country.

The prevalence of H. pylori infection in Arab par-

ticipants was higher than their Jewish peers. Sup-

ported by our previous studies [15, 16], the prevalence

of H. pylori infection in this population is similar to

that observed in children from developed countries

[5, 28, 35]. The Arab population in Israel has lower

socioeconomic indicators and larger families com-

pared to the Jewish population, and that might con-

tribute to the differences in H. pylori seroprevalence

between the two groups.

Differences in the prevalence of H. pylori infection

in subpopulations have been described previously

[2–4, 22]. In the USA, for example, the prevalence

of H. pylori infection was 28.4% in non-Hispanic

White, 63.0% in Mexican American and 54.0%

in non-Hispanic Black participants [36], these dif-

ferences persisted after controlling for SES in-

dicators [36]. In The Netherlands, the prevalence of

infection was 46% in Dutch participants compared

to 78% in subjects of immigrants of non-Dutch

ethnicity [4].

The prevalence of H. pylori infection has declined

in the past decades [9, 10, 37–40]. Our data showed no

significant change in H. pylori infection prevalence

between 2000–2001 and 2007–2008, when controlling

for SES. The comparison of our findings with a pre-

vious study from Israel that reported a prevalence of

72% in adults, suggests a decline in H. pylori infec-

tion. Further evidence of such a decrease comes from

our survey when comparing the prevalence of infec-

tion in adult cohorts ; 55–60% in those aged o30

years and 42% in the 20–29 years age group.

Our study provides updated national information

on the epidemiology and trends of H. pylori infection

in a large sample of the Israeli population. Including

both ethnic groups living in Israel ; the Arab and

Jewish population, and various segments of the

Jewish population originating from different con-

tinents, our findings can be relevant to other Western

countries characterized by ethnic diversity and popu-

lation migration. However, the study has several

limitations. Using socioeconomic rank of place of

residence might have induced non-differential mis-

classification of the individual-level SES. The gen-

eralizability of the prevalence estimates might be

limited since the Arab population and ultraorthodox

Jewish population are underrepresented in adults in

the serum bank.

In conclusion, our findings indicate a relatively high

prevalence ofH. pylori infection in Israel, especially in

Jews originating from countries of high endemicity

for H. pylori infection, and in Arabs.
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