
ABSTRACT

Objectives: to determine the prevalence of Helicobacter py-
lori infection in the general adult population of the province of
Ourense.

Material and methods: a cross-sectional study was carried
out with a randomly selected populational sample. The diagnosis
of Helicobacter pylori infection was reached using the 13C-urea
breath test.

Results: three hundred and eighty-three subjects were stud-
ied, with a prevalence rate of 69.1% (95% CI: 61.7-75.1%);
69.8% (95% CI: 63.2-76.6%) in males and 68.4% (95% CI:
61.5-75.4%) in females (difference not statistically significant).
Prevalence increases with age up to a maximum of 88.4% in the
45-54 years age group, and decreases thereafter to a rate of
57.1% in individuals over the age of 84 years.

Conclusion: this study reveals that the prevalence rate of He-
licobacter pylori infection is high in the general adult population
of the province of Ourense. It increases with age until it peaks in
the group of middle-aged individuals and is similar in both sexes. 
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INTRODUCTION

Some 20 years ago, Warren and Marshall (1) reported
the discovery of a bacterium, subsequently named Heli-
cobacter pylori (H. pylori) (2), whose habitat was the hu-
man gastric mucosa. Although most infected individuals
will never have clinical manifestations, its participation in
the genesis of specific disease such as gastroduodenal pep-
tic ulcer or gastric adenocarcinoma has been demonstrated;
the development of these specific diseases depends on the
interaction between bacterial and environmental factors, as
well as host-related factors that have yet to be character-
ized. This makes it impossible to accurately identify the
population at high risk for developing this illness and,
hence, to implement prevention programs (3-6). Numerous
epidemiological studies have been conducted all over the
world with the intention of determining the prevalence of
this infection, having estimated that it may affect half of
the population worldwide (5,7,8). Many of these studies
show relevant methodological limitations, the most com-
mon of which being the failure to include randomly chosen
individuals from the general population; instead, they gen-
erally study blood donors, inpatients, or subjects seen in
medical practices, which diminishes the validity of their
results (8,9). The current study seeks to determine the
prevalence of H. pylori infection in the general adult popu-
lation of the province of Ourense, with the aim of con-
tributing to a better understanding of this infection’s epi-
demiology in Spain.

MATERIAL AND METHODS

Participants

A cross-sectional study was carried out in the general
adult population (aged 18 years and older) of the
province of Ourense, which has some 350,000 inhabi-
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tants registered in the census. Approximately, one third
of the population resides in the city of Ourense, and the
rest in semi-urban or rural areas. Participants were ran-
domly selected using a table of random numbers applied
to a list of 3,000 subjects, obtained in turn by random
sampling of the electoral census as published in Boletín
Oficial de la Provincia de Ourense (BOP) on October 24,
1998 as a provisional list of individuals eligible for jury
duty. The sample size that was needed, 383 individuals,
was estimated for a prevalence of infection of 50% (ref-
erenced on prior studies conducted in the Spanish popu-
lation), considering a 5% accuracy and a 95% confidence
level (1-α). A letter explaining the nature of the study
was mailed or delivered by hand to selected individuals
in their homes. Subsequently, attempts were made to con-
tact these individuals and clarify any doubts they might
have, inviting them to participate. In the event that con-
sent was obtained, an appointment was made to perform
a diagnostic test for H. pylori infection at a healthcare
center. Participants were included consecutively from
December 1999 to June 2002, until an exact sample size
was achieved.

The following were considered to be exclusion crite-
ria: a) psychiatric incapacity to comprehend the nature of
the study and to perform the diagnostic test; b) physical
inability to attend the appointment; c) total or subtotal
gastrectomy; and d) use of acid secretion inhibitors in the
event that it was impossible to temporarily suspend the
use of said medications for four weeks. Individuals who
could not be localized, who did not reside in the
province, who were deceased, who met exclusion crite-
ria, who were unable to participate for employment rea-
sons, and who refused to participate in the study were
considered a loss.

Measures and variables analyzed

The diagnosis of infection was made on the basis of
the carbon-13-labeled urea breath test marketed under the
brand name TAU-KIT® (Isomed S.L., Madrid). Carbon-
13-labeled urea is formulated as a soluble tablet, and
4.2 grams of product are mixed with citric acid in a sa-
chet in the form of a powder to be dissolved in a solution.
The test was performed as per the manufacturer’s recom-
mendations. In the case of subjects who were under treat-
ment with antibiotics or who had taken them recently, the
test was performed four weeks after the last dose had
been taken. Those individuals who had received eradica-
tion treatment were tested using the breath test if it had
not been previously done. The breath test was not per-
formed in people who had received an endoscopic diag-
nosis of H. pylori infection in the preceding months, had
not been treated, and whose earlier positive result was
deemed valid.

According to the test’s technical specifications, sensi-
tivity and specificity for the detection of H. pylori is

94.3% (95% confidence interval (95% CI): 87-98%) and
94.5% (95% CI: 93-98%)), respectively, for a 4-unit dif-
ference in delta values, whereas for a 5-unit difference,
sensitivity is 94.3% (95% CI: 87-98%) and specificity
96.3% (95% CI: 93-98%). A difference in delta values of
5.37 units was used in this study, in light of the local val-
idation study for the breath test with 50 subjects without
prior gastric surgery and who were eradication treatment-
naive (unpublished data), thus reaching a sensitivity of
96% (95% CI: 80.5-99.3%) and specificity of 100%
(95% CI: 80.5-99.3%). Samples were analyzed in a clini-
cal laboratory equipped with mass spectrometry (HEL-
CIO-GALIZ. Ourense).

Statistical analysis

Data were entered into a database using the Access
program, and were then analyzed by means of the SPSS
version 10.0 and Epidad 2.0 software programs, with a
95% confidence level. Mean and 95% CI values were
used for quantitative variables, and frequency and per-
centage were used for qualitative variables. A Chi-
squared test was used to compare qualitative variables.
Significance was established as a p value < 0.05.

RESULTS

In order to study 383 subjects, attempts to localize
1,003 individuals had to be made. It was not possible to
find 159 individuals (15.8%), mainly due to errors in the
data published in the BOP, because such individuals had
moved their place of residence, and due to incorrect infor-
mation characterizing place of residence as rural or urban.
Thirty-one individuals (3.0%) were deceased, 49 (4.8%)
were considered invalid because they met one or more of
the exclusion criteria, and it was not possible to contact
109 (10.8%) because they were registered as living out-
side the province. Two hundred and twenty (21.9%) did
not choose to participate in the study, and 52 (5.1%) did
not participate for employment reasons. The participation
rate was considered to be 63.5% when taking account of
those who accepted and those who refused to be ana-
lyzed; had the 52 individuals who did not do so for occu-
pational reasons been included in the group of those who
refused to participate, the participation rate would have
been 58.4%. No statistically significant differences were
observed with respect to age and gender between the
group of participants and the group of those who were
considered lost; nor were statistical differences observed
between the group of participants and the group that re-
fused to participate. 

H. pylori infection was detected in 265 subjects,
69.1% of those studied (95% CI: 61.7-75.1%). It is wor-
thy to note that, among participants, 9 had previously
been diagnosed and treated; 4 of these diagnoses were
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made by blood testing and 5 by endoscopy. All under-
went a breath test, which was negative in 8 of the afore-
mentioned cases. In order to establish the current preva-
lence rate, these 8 individuals were considered
non-infected. Had they not been treated, they would like-
ly continue to be infected, and the prevalence rate in that
case would be 71.2%. Mention must also be made of the
fact that 2 subjects had been diagnosed with gastric can-
cer in the previous 12 months; both were positive for in-
fection as determined by histological studies of gastric
biopsy specimens. Neither of the two had undergone
surgery, nor had they received eradication treatment;
hence, they were considered to be infected, and the
breath test was not performed. 

Three hundred and eighty-three subjects were studied,
196 men (51.2%) and 187 women (48.8%). Of the 265
infected individuals, 137 were male and 128 were fe-
male, with a prevalence rate of infection of 69.8% (95%
CI: 63.2-76.6%) and 68.4% (95% CI: 61.5-75.4%), re-
spectively. If the 8 subjects who had successfully under-
gone eradication therapy had been included in the infect-
ed group, the figures would have been 144 men and 129
women, with a prevalence rate of 73.4 and 68.9%, re-
spectively. In either scenario, no statistical differences are
seen between both sexes. 

Mean age of participants was 52.8 years (range:
20-93; 95% CI: 51.1-54.6) - 54.3 (95% CI: 52.4-56.2) for
the group of infected participants and 49.2 (95% CI:
45.6-52.9) for the group of uninfected participants. Ten-
year interval age cohorts were established: from 25-34 to
75-84, in addition to two extreme groups (an 18-24-year
cohort and one for those over the age of 84). In the lowest
age group (18-24 years) prevalence rate was 47.1%, in-
creasing in subsequent cohorts until a peak of 88.4% was
observed in the 45-54 year cohort, followed by a decline,
which was more pronounced in the age group of those
over the age of 84 years, which had a 57.1% rate of infec-
tion (Table I). 

Table I. Pravalence of H. pylori infection according to age

Age Number of Prevalence
subjects (%) n (%)

18-24 17 (4.4) 8 (47.1)
25-34 53 (13.8) 31 (58.5)
35-44 65 (17.0) 39 (60.0)
45-54 69 (18.0) 61 (88.4)
55-64 62 (16.2) 51 (82.2)
65-74 77 (20.1) 55 (71.4)
75-84 33 (8.6) 24 (72.7)
> 84 7 (1.8) 4 (57.1)

DISCUSSION

We present the first epidemiological study on H. pylori
infection carried out in the province of Ourense, with a pop-
ulation sample taken from the general population. The car-

bon-13-labeled urea breath test was used to establish the di-
agnosis of infection; this test is easy to use and has a high
degree of both sensitivity and specificity, thereby enabling
us to identify both individuals with active infection and un-
infected individuals with great accuracy (10-12). 

The percentage of participation, around 60%, can be
considered acceptable in order to meet the objective de-
fined for the study. Other relevant epidemiological stud-
ies, such as those performed by Gasbarrini et al. (13) in
San Marino, Bazzoli et al. (14) in Italy, and Murray et al.
(15) in Northern Ireland, report participation rates of 77,
67.9, and 58.4%, respectively. It is possible that the high-
er participation rates achieved by these authors versus
our study was made possible by the fact the they were
carried out in geographically smaller areas with smaller
target populations than in our case, making it easier to lo-
cate the individuals and to establish a closer relationship
between the selected individuals and the investigating
physicians. 

The prevalence rate obtained, of 69.1% (95% CI:
61.7-75.1%), is high if we compare it to studies conduct-
ed in Catalonia, the Basque Country, Asturias, Andalusia,
and Madrid, with results of approximately 50% (9,16-
20). Nonetheless, it is below the 84% obtained in a study
carried out in Guadalajara (21), and similar to the 65.6
and 68% described in the Canary Islands (22) and Cuen-
ca (23), respectively. Reina et al. (24) in Majorca, and
Navarro et al. (25) in Vallés Occidental (Catalonia) have
described lower prevalence rates (21.1 and 38.2%, re-
spectively) when compared to those we detected; howev-
er, only four of these studies were conducted with sam-
ples taken from the general population, as in our case,
which confers greater validity to the results observed
(16,19,21,22). The remaining studies were performed us-
ing volunteers, blood donors, and inpatients or people
who were cared for in medical practices, which imply
that the results are not applicable to the general popula-
tion. Moreover, some of the aforementioned studies did
not include individuals with a history of digestive illness,
which we believe to be a mistake, since they also are a
part of the general population (18). We included 2 sub-
jects with a recent diagnosis of gastric cancer, with histol-
ogy-confirmed infection, and 9 individuals previously di-
agnosed with H. pylori infection that had undergone
eradication therapy. With the exception of the work by
Rafols et al. (18), in which the breath test was used, all
the other studies were performed using blood tests, dif-
ferent commercially available systems generally lacking
prior validation; hence, the results are not easily compa-
rable. With the data derived from comparative studies in
hand, their diagnostic precision is less than that achieved
with the breath test, with a mean sensitivity of 85% and a
mean specificity of 79% (11).

Insofar as the prevalence in other countries is con-
cerned, the result obtained is far from the 30.6% reported
for Australia (26), the 32.5% for the United States (27),
or the 39.2% for Germany (28). It also differs from the
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prevalence rates described for San Marino and Ireland,
51 and 58.4%, respectively (13,15). In contrast, it is clos-
er to the 67.9% detected for Northern Italy by Bazzoli et
al. (14) (who also used the carbon-13-labeled urea breath
test) and the 75.9% reported by Mattana et al. for Ar-
gentina (29). Various African nations have also reported
very high prevalence rates in both children and adults.
Seroprevalence rates of 72 and 76% were reported in
Egypt and Libya, respectively (30,31). Glupczynski et al.
(32) found a 77.4% infection rate in individuals analyzed
in Zaire using the carbon-14 breath test, whereas in Nige-
ria Holcombe et al. (33) detected a seroprevalence rate of
85%. In Asia, more disparate results have been reported:
in India, Graham et al. (34) obtained a prevalence rate of
79%, whereas in China, Taiwan, Nepal, and Vietnam
prevalence rates of 44, 54.4, 56.8 and 75%, respectively
(35-38), have been obtained.

As other authors in our country have described (9,
16), the epidemiological pattern observed is an inter-
mediate one –prevalence rates are neither as low as
those found in more developed countries, nor as high as
those seen in developing countries. In 9 cases, the in-
fection had been previously diagnosed, and had been
successfully treated in 8. Had they not received treat-
ment, these subjects would have probably continued to
be infected, in which case the infection rate would have
risen to 71.2% of participants. Therefore, we can state
that medical action can be considered as having in-
duced a slight decline in the number of infected indi-
viduals in our area.

We have not detected any differences in prevalence ac-
cording to gender, which is consistent with the majority of
studies in the literature (9,13-16,20). In terms of age, our
data also coincide with most published studies conducted
in developed countries, in which prevalence is seen to rise
until it peaks in middle-aged individuals, around 50-60
years (9,14,15,18,20). In developing countries such as
Nigeria, a very high prevalence rate is observed in the
young –82% in children aged 2 to 9 years, with a slight
subsequent increase until it affects 100% of individuals
with 50-59 years of age (33).

In conclusion, this study reveals that there is a very
high prevalence rate –close to 70%– of H. pylori infec-
tion in the general adult population of the province of
Ourense. Prevalence has not been seen to differ accord-
ing to sex; insofar as age is concerned, prevalence is seen
to increase until it peaks in middle-aged individuals, with
a gradual decline in the older age cohorts.
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