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ABSTRACT

Objectives: to identify the relationship between Helicobacter
pvlori infection and various factors that have been described in
other studies in the general adult population in the province of
Ourense.

Material and methods: three hundred and eighty-three par-
ticipants were enrolled in a study on the prevalence of Helicobac-
ter pylori infection. All participants filled in a questionnaire under
supervision, and the data obtained were examined by means of a
univariate analysis. The odds ratio corresponding to each variable
studied was calculated with their corresponding 95% confidence
intervals. Furthermore, a multivariate analysis was performed.

Results: the univariate analysis revealed an association be-
tween infection and: age, place of residence during childhood,
current social status based on the head of the family’s profession,
current blue collar/white collar profession of the head of the fami-
ly, sharing a bedroom during childhood, type of drinking water,
and contact with animals during childhood. No association was
found with respect to the presence of dyspeptic symptoms. The
multivariate analysis disclosed that only age is an independent risk
factor associated with infection.

Conclusion: age has been identified as the only independent
risk factor associated with Helicobacter pylori infection in this
population-based study. The univariate analysis has detected other
factors. No association has been identified with respect to dyspep-
tic symptoms.
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INTRODUCTION

Numerous epidemiological studies have been carried
out worldwide in an attempt to identify risk factors in-
volved in the acquisition of Helicobacter pylori (H. py-
lori) infection (1-3); they often obtained contradictory re-
sults, albeit associations with age, overcrowding, and
socioeconomic status (3-7) have been found overall.
Knowing what risk factors are involved is important if
we are to adopt measures aimed at preventing its spread,
as well as to identify populations at high risk of infection,
particularly in areas where there is a high prevalence of
associated conditions (3). The objective of the present
study has been to attempt to identify risk factors associat-
ed with H. pylori infection in the general adult population
of the province of Ourense, using a randomly selected
population-based sample.

MATERIAL AND METHODS
Patients

Three hundred and eighty-three participants randomly
selected from the general adult population of the
province of Ourense and who consented to participate in
a prevalence study of H. pylori infection were enrolled
(the selection methodology applied was reported in a pre-
vious study).
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Measures and variables analyzed

All subjects were interviewed by the same specialist in
Gastroenterology. Information was collected with respect
to different variables: gender, age, place of residence, and
number of people living together (during childhood and
adulthood), having lived/living in an institution, immi-
gration, level of education, social class (during childhood
and current), blue collar/white collar profession (of the
participant or head of family), sharing a bedroom or bed
during childhood, drinking water from fountains and
wells, contact with pets (dogs, cats) during childhood, to-
bacco and alcohol use, family history of peptic ulcer, per-
sonal history of endoscopic examination of the upper
gastrointestinal tract, and presence of current or recent
gastrointestinal symptoms (in the preceding 12 months).
When examining the “place of residence” variable, an ur-
ban population was defined as having more than 50,000
inhabitants. For the “number of people living together”
parameter, the cutoff point was set at 6 individuals. The
categories proposed and published by the Task Force of
“Sociedad Espariiola de Epidemiologia” (Spanish Epi-
demiology Society) and “Sociedad Espaiiola de Medicina
de Familia y Comunitaria” (Spanish Society of Family
and Community Medicine) (8) were used to evaluate lev-
el of education and social class, albeit with two modifica-
tions. A comprehensive, six-level classification was ap-
plied to examine “level of education”, which includes
illiterate individuals and people without any formal edu-
cation in the same group: level 0. With respect to “social
class”, class VI has been incorporated as comprised of
members of the armed services, priests, and religious lay
assistants, as the index publication fails to indicate which
of the other social classes these individuals should be in-
cluded in (Table I). In the analysis of the relationship be-
tween infection and social class according to profession,
housewives and students were excluded and then includ-
ed in the analysis based on social class according to the
profession of their head of family. White collar workers
have been contemplated as professions assigned to social
classes I, II, IIIA, and VI, whereas blue collar workers
are those whose professions are included in classes I111B,
IIIC, IVA, IVB, and V. The presence of the following up-
per GI tract symptoms was assessed: heartburn, regurgi-
tation, dysphagia, nausea, vomiting, pain/discomfort, and
heaviness/bloating, regardless of frequency or severity.
The categories accepted for the remaining variables are
presented in tables Il to V.

Statistical analysis

Data have been analyzed using the SPSS software
package, version 10.0 (SPSS. Inc. Chicago. IL. USA),
with a 95% level of confidence. For the purposes of ana-
lyzing the relationship between infection and the various
variables, individuals who are “non-infected” as a result
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Table I. Classification of level of education (EL) and social
class (SC) based on occupation. Modified from Domingo-
Salvany et al. (8). Abbreviations for EL equivalences for
both current and past Spanish educational systems are
included between parentheses

EL 0. No formal studies

EL 1. First grade (incomplete primary)

EL 2. Second grade, first cycle (EGB, Primary)

EL 3. Second grade, second cycle (BUP, COU, ESO, last 2 years of high
school, FP1, FP2)

EL 4. Third grade, first cycle (three-year college degree, technical enginee-
ring)

EL 5. Third grade, second and third cycle (five-year college degree)

SC I. Public administration executives or executives of companies having
10 or more people on staff. Professions associated with second and
third cycle college degrees

SC II. Executives of companies with fewer than 10 people on staff. Profes-
sions associated with first cycle college degrees. Technicians and
support staff. Artists and athletes

SC IIIA. Administrative employees and support staff for administrative and

financial management. Personal and security service workers

SC IIIB. Self-employed

SC IIIC. Supervisors of blue collar workers

SC IVA. Skilled blue collar workers

SC IVB. Semi-skilled blue collar workers

SC V. Unskilled workers

SC VI. Armed services. Priests. Religious lay assistants

of having undergone eradication treatment were included
in the group of infected subjects, since the most logical
supposition is that they harbored H. pylori for many years
until its elimination. Quantitative variables were evaluat-
ed using mean values and 95% confidence intervals (95%
CI); qualitative variables were analyzed using frequency
and percentage, and both a univariate analysis and multi-
variate analysis were carried out. Significant differences
were defined as those having a p value < 0.05.

In order to analyze the association between quantita-
tive variables, Student’s t test was used to compare means
or Pearson’s correlation coefficient. Percentages were
compared using the Chi-squared test. Odds ratios (OR)
and 95% Cls for each possible risk factor of H. pylori in-
fection were calculated in order to estimate the magni-
tude of association in terms of risk. An unconditional lo-
gistics regression was performed with H. pylori infection
as the dependent variable, and the factors that the univari-
ate analysis revealed as being associated with said infec-
tion as independent variables, as well as potential con-
founding factors. A backward strategy was used for
modeling.

Analysis of non-respondents

A sample of 20% of subjects who refused to partici-
pate in the study was chosen at random; they were inter-
viewed using the same questionnaire used with study par-
ticipants.



332 R. MANCELLE GARCIA ET AL.

Table II. Prevalence of H. pylori infection according to the
following variables: gender, age, place of residence during
childhood and adulthood, number of people living together

during childhood and adulthood, and having stayed in an

institution. Univariate analysis

Variable No. of subjects Prevalence Univariate
(%) n (%) analysis
OR (95% CI)
Gender
Female 187 (48.8) 129 (68.9)
Male 196 (51.2)  144(73.4) 0.803(0.516-1.251)
Age (years) 1.017 (1.004-1.031)
18-24 17 (4.4) 8 (47.1)
25-34 53(13.8) 31(58.5) 1.585 (0.529-4.753)
35-44 65 (17) 39 (60.0) 2.054 (0.698-6.047)
45-54 69 (18) 61(88.4) 5.930(1.878-18.729)
55-64 62 (16.2) 51(82.2) 4.687 (1.496-14.684)
65-74 77 (20.1) 55(71.4) 2.812(0.962-8.225)
75-84 33(8.6) 24(72. 7) 3.516(1.016-12.265)
> 84 7(1.8) 4(57.1) 1.500 (0.254-8.844)
Residence - childhood
Urban 68(17.8) 37 (54.4)
Rural 315(82.2)  236(74.9) 2.503 (1.457-4.299)
Residence — adulthood
Urban 135(35.2) 91 (67.4)
Rural 248 (64.8) 182 (73.4) 1.333(0.844-2.106)

N people in same

dwelling - childhood 255 (66.6) 178 (69.8)
<6 128 (33.4) 95(74.2)
>6

1.245(0.772-2.008)

N people in same
dwelling - adulthood ~ 367 (95.8) 261 (71.1)

<6 16 (4.2) 12 (75.0) 1.218(0.384-3.863)
>6

Institution

No 339(88.5) 243(71.7)

Yes 44 (11.5) 30(68.2) 0.847 (0.430-1.666)

OR: odds ratio.

RESULTS

Three hundred and eighty-three subjects were studied,
of which 265 were infected. After including the 8 indi-
viduals who had undergone prior eradication treatment,
we had a total of 273 subjects with active or past infec-
tion. Tables II through V show the results of the univari-
ate analysis. No association was detected between gender
and infection. Age, with an OR of 1.017 (95% IC: 1.004-
1.031), was found to be associated with an increased risk
of having the infection, and upon intergroup analysis,
taking the lowest prevalence group (18-24 years) as a ref-
erence, we found that risk was associated with the fol-
lowing age cohorts: 45-54, 55-64, and 75-84.

We also detected an association between infection and:
a) place of residence during childhood (OR: 2.503);
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Table Ill. Prevalence of H. pylori infection according to the

following variables: immigration, level of education, social

class per subject’s profession, and subject having a white /
blue collar profession. Univariate analysis.

Variable No. of subjects Prevalence Univariate
(%) n (%) analysis
OR (95% Ci)
Immigration
No 214(55.9)  148(69.2)
Yes 169 (44.1)  125(74.0) 1.267 (0.808-1.986)
Level of education 1.270(0.801-2.087)
0 14 (3.7) 12 (85.7) 5.997 (1.080-33.294)
1 48(12.5) 36 (75.0) 3.000 (1.039-8.666)
2 196 (51.2) 144 (73.5) 2.769 (1.133-6.770)
3 75(19.6) 51 (68.0) 2 125 (0.808-5.585)
4 28(7.3) 19(67.9) 1(0.667-6.682)
5 22(5.7) 11 (50.0)
SC according to 1.414 (0.929-2.153)
subject’s profession
I 20(5.2) 10 (50.0)
I 31(8.1) 23(74.2) 3.000 (0.916-9.830)
1A 53(13.8) 35 (66.0) 2.100 (0.753-5.856)
B 104 (27.2) 71(68.3) 2.121(0.840-5.825)
lnc 2(0.5) 1(50.0) 0.500 (0.039-6.439)
VA 80(20.9) 63(78.8) 3.650 (1.334-9.986)
IVB 26 (6.8) 20(76.9) 3.000 (0.881-10.210)
Vv 30(7.8) 22 (733) 3.000 (0.875-9.448)
VI 7(1.8) 5(71.4) 1.000 (0.484-18.601)
Subject’s profession
White collar 111(28.9)  73(65.7)
Blue collar 242 (63.1) 177 (73.1) 1.414 (0.929-2.153)

OR: odds ratio. SC: social class.

b) social class according to the profession of the current
head of family (OR: 2.149); c) the current head of family
having a blue collar/white collar profession (OR: 2.149);
d) sharing a bedroom during childhood (OR: 1.768); e)
type of drinking water (OR: 2.012); and f) contact with
animals during childhood (OR: 1.655). A trend towards
an association with social class according to the subject’s
profession, the subject having a blue collar/white collar
profession, social class according to profession of the
head of family during childhood, blue collar/white collar
profession of the head of family during childhood, and
sharing a bed during childhood has also been observed.
For the remaining variables, no association or trend to-
wards association has been revealed. As with age, the
category having the lowest prevalence was taken as the
reference category for the intergroup comparison of the
“level of education” variable; risk was seen to be associ-
ated with the lowest levels: 0, 1, and 2.

The result yielded by the multivariate analysis reveals
that only age is an independent risk factor for infection,
with an OR of 2.298 (95% CI: 1.363-3.874). Living in
rural areas during childhood revealed a strong trend to-
wards direct correlation with infection, with an OR of
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Table IV. Prevalence of H. pylori infection according to the
following variables: social class per HFC's profession, HFC
having a white/blue collar profession, social class per CHF's
profession, and CHF having a white/blue collar profession.
Univariate analysis

Variable No. of subjects Prevalence Univariate
(%) n (%) analysis
OR (95% Ci)

SC according to 1.414(0.942-2.123)
HFC's profession

I 11(2.9) 4(36.4)

I 13(3.4) 9(69.2) 3.397(0.718-21.594)
INA 29 (7.6) 16 (55.2) 2.154(0.515-9.000)
1B 185(48.4)  135(72.7) 4.655 (1.306-16.589)
nc 1(0.3) 1(100)
VA 109 (28.5) 80(73.4) 4.828(1.316-17.711)
VB 12 (3.1) 11(91.7)  19.249 (1.768-209.528)
V 23 (6) 17 (73.9) 4.958 (1.062-23.157)
VI 0(0) 0(0)

HFC's profession

White collar 53(13.9) 29 (54.7)

Blue collar 330(86.1)  244(73.9) 1.414 (0.942-2.123)

SC according to CHF's 2.149(1.179-3.916)
profession
I 20(5.2) 0(50.0)
I 33(8.6) 5(75.8) 3.125(0.956-10.212)
A 71(18.5) 43 (67.6) 2.087 (0.762-5.716)
1B 88(23.0) 0 (68.1) 2.107 (0.787-5.644)
nc 3(0.8) 1(33.3) 0.500 (0.039-6.439)
VA 116 (30.3) 91(78.4) 3.640 (1.364-9.717)
IVB 20(5.2) 14 (70.0) 2.333(0.638-8.538)
V 22(5.7) 16 (72.7) 2.667 (0.738-9.629)
VI 10 (2.6) 8(80.0) 4.000 (0.674-23.724)

CHF's profession

White collar 134 (34.9) 91 (67.9)

Blue collar 249 (65.0) 182 (73.0) 2.149 (1.179-3.916)

OR: odds ratio; SC: social class; HFC: head of the family in childhood; CHF: cu-
rrent head of the family.

1.714 (95% CI: 0.945-3.109). With the strategy applied,
this study has demonstrated that none of the remaining
variables analyzed acts as an infection-related indepen-
dent risk factor.

Twenty percent of non-participants were chosen at
random to comprise a 44-member sample. This sample
has similar characteristics to those found in the respon-
dents, albeit with some differences. Fewer gastrointesti-
nal symptoms were found in the sample of non-respon-
dents; thus, nine individuals in this group reported GI
symptoms, representing 20.4% of the sample, versus
37.3% in the group of respondents (p < 0.05) and 20.4%
of individuals with a history of immigration, which is sig-
nificantly lower than the 44.1% seen for respondents (p <
0.05).
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Table V. Prevalence of H. pylori infection according to the
following variables: sharing a bedroom during childhood,
sharing a bed during childhood, type of drinking water,
contact with animals during childhood, tobacco use, alcohol
use, FH of ulcer, prior endoscopy, and gastrointestinal
symptoms. Univariate analysis

Variable No. of subjects  Prevalence Univariate

(%) n (%) analysis

OR (95% Cl)

Sharing a bedroom C
No 128 (33.4) 81(63.3)
Yes 255 (66.6) 192 (75.3) 1.768 (1.118-2.797)
Sharing a bed C
No 194 (50.7) 130 (67.0)
Yes 189 (49.3) 143 (75.7) 1.530(0.979-2.393)
Water fountain/ well
Infrequent 65 (16.9) 38(58.4)
Frequent 318 (83.1) 235(73.8) 2.012(1.157-3.498)
Contact with animals C
Infrequent 101 (26.4) 64 (63.4)
Frequent 282 (73.6) 209 (76.6) 1.655(1.019-2.687)
Tobacco
No 243 (63.4) 173 (71.2)
Yes/ Former smoker 140 (36.6) 100 (72.1) 1.012(0.639-1.602)
Alcohol
No 225 (58.7) 155 (68.9)
Yes 158 (41.3) 118 (71.7)  1.332(0.844-2.103)
FH ulcer
No 318(83.0) 222 (69.8)
Yes 65(17.0) 51(78.5) 1.575(0.832-2.981)
Endoscopy
No 345 (90.1) 248 (71.9)
Yes 38(9.9) 25(65.8)  0.752(0.370-1.530)
Gl symptoms
No 240 (62.7) 72 (71.6)
Yes 143 (37.3) 101 (70.6) 0.975(0.776-1.225)

OR: odds ratio; C: childhood; FH: family history.

DISCUSSION

We believe the sample studied to be representative of
the general adult population of the province of Ourense,
and that the study results can be extrapolated to the adult
population of this province at large. The main limitation
to this study was a low rate of participation, approximate-
ly 60%. However, a sample of people who refused to par-
ticipate was included, and few differences were found be-
tween non-respondents and study participants. The most
striking difference has to do with the presence of gas-
trointestinal symptoms, which was higher among partici-
pants; perhaps because they were mostly interviewed in
person, whereas non-respondents were mainly inter-
viewed by phone. It is possible that direct contact will
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elicit a clearer account of symptoms being sought and a
greater recall of these symptoms when they are infre-
quent.

Insofar as the risk factors studied are concerned,
there is a direct association between infection and age in
both the univariate and multivariate analyses. An in-
crease in prevalence is observed, which peaks in the
middle-aged cohort and subsequently falls, a finding
that is consistent with reports by other researchers (9-
13). This growing prevalence rate is generally deemed
to be a cohort effect and to denote worse socioeconomic
conditions and poorer hygiene in the past, which fos-
tered infection (14); some authors such as Veldhuyzen
van Zaten et al. (15) suggest that there is a continued
risk of infection though. The previously discussed de-
crease in prevalence among elderly subjects has been
attributed to the development of gastric atrophy, and
consequently to the development of a microenviron-
ment unsuitable for H. pylori survival, the germ then
disappearing from the gastric mucosa (16).

Malaty et al. (17) identified a rural origin as an inde-
pendent risk factor associated with infection. In the
present study, although a direct correlation between
having lived in a rural area during childhood was de-
tected in the univariate analysis, the same relation did
not hold up in the multivariate analysis, although a
strong trend in this direction was observed. Moreover,
as in other studies (16,18), no association with current
place of residence was identified, despite its having
been reported in several works (19,20). On occasion, a
large number of people living together have been iden-
tified as a relevant risk factor (21-23); however we
were unable to corroborate this finding. Nor can we
substantiate a relation to gender, which is in fact con-
sistent with most published studies (4,5,9,13,24-26), as
opposed to those in which a higher prevalence rate was
identified in males (27-30). A greater prevalence has
been reported in the lower social classes, which has
typically been evaluated in terms of level of education,
type of occupation, or yearly income (9,13,18,26,27).
Some studies found this relation exclusively regarding
social class during childhood (17,31). In this work, the
socioeconomic status was evaluated in several ways
and, although the univariate analysis documented an
association or a strong trend towards a correlation be-
tween some of these variables and infection —for exam-
ple, the current head of family having a blue collar pro-
fession— the multivariate analysis failed to identify any
as an independent risk factor. Just over forty-four per-
cent (44.1%) of participants were immigrants, which
might also be considered an indicator of belonging to a
lower social class at present or in the past. However, no
association between this variable and infection was ob-
served.

The lack of correlation with tobacco and alcohol use
is in line with the results of several works (4,9,13,
24.26), albeit with certain exceptions, since Murray et
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al. (25) found a direct correlation with smoking. There
are also conflicting results with respect to alcohol use;
thus, Brenner et al. (32) and Kuepper-Nybelen et al.
(33) found a reverse correlation with high alcohol use,
whereas Hook-Nikane et al. (34) observed a large
trend towards a direct association. A higher prevalence
has been reported in people who have been in institu-
tions such as orphanages or residences for the elderly,
something we were unable to confirm (35,36). Some
studies demonstrated higher prevalence rates in indi-
viduals who shared a bedroom or bed during child-
hood, while others failed to find any such association
(6,10,21,37-40). In this case, the univariate analysis
showed that sharing a bedroom or bed during child-
hood had a direct association or large trend towards in-
creased prevalence, respectively. Frequent contact
with domestic animals, primarily dogs and cats, has
been identified at times as being a risk factor for the
acquisition of infection, whereas other authors have
observed a reverse relationship or, as in this study, a
lack of association (18,41-43). Common consumption
of water from fountains or wells presents a direct cor-
relation with infection in the univariate analysis,
which endorses the hypothesis of its role as a vehicle
for transmission. Also in Spain, Santana et al. (44) and
Martin de Argila et al. (45) detected this association,
albeit this has not been the case with other authors
(18,46,47).

Although a higher prevalence rate has been reported in
individuals with a personal history of upper gastrointesti-
nal endoscopy (24) and a family history of peptic ulcer
(24,48-50), we found no association with either one of
these variables. Nor have we found an association with
upper GI symptoms, a finding in common with other
studies (21,24,26,27,51), although other researchers have
detected said association (50).

In conclusion, this study reveals that in the general
adult population of the province of Ourense, age is the
only independent risk factor associated with H. pylori in-
fection, whereas the place of residence during childhood
shows a strong trend towards a direct correlation with
said infection. It is possible that other variables may be
relevant as risk factors, but the high correlation between
some of them (social class, number of people living to-
gether, place of residence,...) may indicate an effect on
infection when analyzed independently, although said ef-
fect may be lost once they are incorporated into the joint
model due to colinearity.
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