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ABSTRACT

Objective: Helicobacter pylori (H pylori) is a common bacterial infection that is associated with
significant morbidity and mortality worldwide. This bacterium causes a chronic infection that is
causally related to illnesses ranging from gastritis, peptic ulcer disease to gastric cancer. It is generally
considered that it is acquired in childhood but the prevalence varies considerably between countries
and communities. There are few data on the prevalence of H pylori in the Caribbean and none on the
prevalence of H pylori in children in the Bahamas. The aim of this pilot study was to determine the
prevalence of H pylori infection in a cohort of school children in the Bahamas.
Methods: One hundred and sixty-one children attending a public primary school in the Bahamas were
invited to participate in this study. Consent was obtained for 107 children and each participant
completed a brief questionnaire. Valid data were available for 96 of these children. Active H pylori
infection was determined using the 13C urea breath test (UBT).
Results: Fifty-two children tested positive for H pylori, yielding a prevalence of 54.2%. The median
age in the study was nine years with 46.9% male and 53.1% female. No significant relationship was
found between gender, breastfeeding, pets and H pylori status.
Conclusion: The prevalence reported in this study is the highest reported in asymptomatic children in
the Caribbean. Further studies are required to determine risk factors for acquisition of H pylori
infection in this population.
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Prevalencia de la Infección por Helicobacter pylori en los Niños en
La Bahamas
F Carter1, T Seaton2, Y Yuan, D Armstrong2
RESUMEN

Objetivo: Helicobacter pylori (H pylori) es la causa de una infección bacteriana común a nivel mundial, asociada con una
morbosidad y mortalidad significativas. Esta bacteria causa una infección crónica que se haya causalmente relacionada con
un número de enfermedades que van desde la gastritis y la úlcera péptica hasta el cáncer gástrico. Generalmente se considera
que es adquirida en la niñez, pero la prevalencia varía considerablemente entre los países y comunidades. Hay pocos datos
con relación a la prevalencia de H pylori en el Caribe, y no existe ningún dato sobre la prevalencia de H pylori en los niños
de Bahamas. El objetivo de este estudio piloto fue determinar la prevalencia de la infección por H. pylori en una cohorte de
niños escolares en la Bahamas.
Métodos: Ciento sesenta y un niños que asistían a una escuela primaria pública en Bahamas, fueron invitados a participar en
este estudio. Se obtuvo consentimiento para 107 niños, y cada participante respondió a una breve encuesta. Había datos
válidos disponibles para 96 de estos niños. La infección activa por H pylori fue determinada usando la prueba de aliento con
urea-13C (UBT).
Resultados: Cincuenta y dos niños resultaron positivos a la prueba de H pylori, para una prevalencia de 54.2%. La edad
promedio de la población en estudio fue de nueve años, con un 46.9% de varones y un 53.1% de hembras. No se halló ninguna
relación significativa entre el género, la lactancia materna, las mascotas, y la condición del H pylori.
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Conclusión: La prevalencia reportada en este estudio es la más alta que se haya reportado en niños asintomáticos en el Caribe.
Se requieren estudios ulteriores a fin de determinar los factores de riesgo que conducen a la infección por H pylori en esta
población.
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INTRODUCTION
The Bahamas is an archipelago of over 700 islands and keys.
Population estimate for the Bahamas in 2007 was 305 655
and almost 60% of the population lives on New Providence,
which includes the capital city of Nassau. Bahamians are
mainly of African descent; 85% of the population is black
and 15% white or mixed. There is a paucity of medical
literature for this population in the Caribbean. The prevalence of H pylori varies depending on age, socio-economic
status and country of origin (1). Acquisition of this organism
occurs most commonly during the childhood years; it is
therefore essential that studies in this population be done.
Understanding the risk factors for acquisition of this
infection is essential to reducing the prevalence and complications of the infection. There is no doubt that a low
socio-economic status is a strong risk factor for H pylori
acquisition. This may explain the higher rates seen in the
developing countries. Low socio-economic status, with its
attendant household overcrowding and poor sanitation,
create an environment that favours H pylori transmission
(2−6).
H pylori is transmitted by person-to-person; transmission is widely believed to be faeco-oral, but other mechanisms may also be involved (5−7). H pylori transmission may
be water-borne (8) so the source of water supply may be an
important risk factor for H pylori infection in certain regions
such as Peru (9). Indeed, the water source was noted to be
more important than socio-economic status for H pylori
acquisition in a Peruvian population (10). Data from Canadian First Nations peoples in Manitoba and Northern
Alberta also suggest water-borne transmission (11).
The role of breastfeeding in the transmission of H
pylori infection remains controversial. A review, in 2009, of
14 epidemiological studies evaluating this relationship,
reported an odds ratio (OR) < one in nine studies and an OR
> one in only one study (12). The weight of evidence,
therefore, suggests a protective effect from breastfeeding
although this is not conclusive.
Prevalence rates in adult populations range from 8% to
80% (13, 14), whilst those in children range from 5.4% to
62% (15). The prevalence of H pylori in the Caribbean is
quite varied but there are no data for the Bahamas. A
questionnaire was completed by participants in the present
study to identify possible risk factors for H pylori infection in
the Bahamas.

Helicobacter pylori infection and its complications
pose a significant healthcare problem in developing countries. The present study is the first to evaluate the prevalence
of H pylori in Bahamian children.

SUBJECTS AND METHODS
The study population was a public primary school in Nassau,
Bahamas. This school was chosen at random from a list of
all public primary schools in Nassau. Children attending this
school were between five and 12 years old (Grades 1−6).
They were all of African descent, matching the general
school population. Study sampling was not random, but depended on parents or guardians giving written consent and
answering a brief questionnaire (Appendix). All students in
grades 4−6 were approached to participate in the study. One
hundred and sixty-one children were invited to participate in
the study, of whom 107 (66%) returned consent forms signed
by a parent or legal guardian. The study protocol was
approved by the Ethics committee of the Public Hospitals
Authority, Nassau, Bahamas. The Ministry of Education
gave their permission to allow the study to be conducted in
one of their schools.
The 13C urea breath test (UBT) [Helikit, Isotechnica
Diagnostics, Canada] was administered to assess for infection with H pylori. All children were tested, on the same day,
in their school, after an overnight fast. Two breath samples
were collected, one before and the second 30 minutes after
the urea test drink. The 13C UBT involved the ingesting of
100 ml of an odourless, colourless citrus-flavoured liquid that
contained 75 mg of 13C-labelled urea. The samples were
obtained by having the children gently exhale through a
plastic straw, with its distal tip placed in the bottom of a 10
ml glass tube. The tube was sealed with a stopper immediately after exhalation. The breath samples were stored in
collection tubes at room temperature. The samples were
packaged and shipped to McMaster University Medical Centre where the analysis was performed. The samples were
analysed by isotopic ratio mass spectrometry (BreathMAT,
Finnigan MAT Gmbh, Germany). Based on prior validation,
the cutoff for a positive result was a delta over baseline
(DOB) of ≥ 3.0 (16, 17).
Categorical variables were compared using the Chisquare test or the Fisher’s exact test when expected cell sizes
were less than five, and continuous variables were compared
using the t-test, between the H pylori positive and H pylori
negative group. Seven clinically relevant variables (age,
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gender, number of other children, number of adults, number
of pets, drinking water source and breastfeeding) were
selected into the multivariable logistic regression model to
estimate the odds ratio associated with each variable for the
outcome (H pylori positivity) adjusting for other confounders. Adjusted ORs (AOR) and 95% confidence interval (CI)
were calculated for each study variable. Missing values were
not imputed but excluded in the corresponding analysis.
Statistical analysis was performed by using the SPSS version
18 (IBM, New York, USA). All tests of significance were
two-tailed, and a p-value of 0.05 was considered to indicate
statistical significance.
RESULTS
Of the 107 subjects who were eligible, nine were excluded
because of recent confirmed or possible antibiotic use and
two were excluded because the 13C UBT breath samples were
insufficient for analysis. Overall, valid data were available
for 96 subjects (51 [53.1%] females, 45 [46.8%] males) with
a median age of nine years (min–max: 6–12 years) and a
mean age of 9.3 years with a normal distribution (Table 1).
Table 1:

Summary of results

Total
n

H pylori +ve
n (%)

H pylori –ve
n (%)

45
51

25 (48.1)
27 (51.9)

20 (45.5)
24 (54.5)

61
29

36 (72.0)
14 (28.0)

25 (62.5)
15 (37.5)

31
64

17 (33.3)
34 (66.7)

14 (31.8)
30 (68.2)

# Adults living in the homed
One
12
Two
46
Three
14
Four
13
Five or more
8

2 (3.8)
10 (19.2)
11 (21.2)
11 (21.2)
17 (32.7)

3 (7)
5 (11.6)
11 (25.0)
11 (25.0)
13 (29.5)

8 (15.4)
22 (42.3)
7 (13.5)
7 (13.5)
6 (11.5)

4 (9.1)
24 (54.5)
7 (15.9)
6 (13.6)
2 (4.5)

83
2
6
3

42 (80.8)
1 (1.9)
5 (9.6)
3 (5.8)

41 (93.2)
1 (2.3)
1 (2.3)
0

All subjects
Gender
Male
Female

Breastfeda
Yes
No

Pet ownersb
Yes
No

96

# Other children living in the homec
None
5
One
15
Two
22
Three
22
Four or more
30

Source of drinking watere
Bottled
Well-water
City-water
Bottled and city

52 (54.2)

44 (44.8)

a. 6 missing; b. 1 missing; c. 2 missing; d. 3 missing; e. 2 missing

Overall, 52 (54.2%) subjects tested positive for H
pylori (Figure); there was no relationship between H pylori
positivity and age (AOR 0.8, 95% CI 0.5, 1.2) and gender

Figure:

Distribution of Helicobacter pylori results according to age

(AOR 0.8, 95% CI 0.3, 2.1). Breastfeeding, reported by 61
(67.8%) subjects, conferred no protection against H pylori
infection in this study (AOR 1.3, 95% CI 0.5, 3.4).
No statistically significant relationships were noted
between H pylori infection and the presence of pets at home
(AOR 0.8, 95% CI 0.3, 2.2) or the number of other children
(estimated average 3.6 ± 1.2; median 4) or adults living in the
household (AOR 0.9, 95% CI 0.6, 1.4; AOR 1.1, 95% CI 0.8,
1.7, respectively).
Over 86% of participants reported using bottled water
as their main source of drinking water. Additional sources of
drinking water were only reported by 11 children in total.
Compared to bottled water, none of the other three drinking
sources (well-water, city-water, bottled and city water) was
significantly associated with H pylori seropositivity (Table
2).
Table 2:

Variable

Logistic regression model with AOR estimates and 95% CIs for
Helicobacter pylori seropositivity

Age
Gender
Number of other children living in the home
Number of adults living in the home

Pet owner
Breastfed
Drinking well-water*
Drinking city water*
Drinking bottled and city water

Adjusted OR
(95% CI)
0.8 (0.5, 1.2)
0.8 (0.3, 2.1)
0.9 (0.6, 1.4)
1.1 (0.8, 1.7)

0.8 (0.3, 2.2)
1.3 (0.5, 3.4)
0.8 (0.04, 14.0)
5.2 (0.6, 49.0)
1.0 (0.0, inf)

p-value
0.30
0.70
0.71
0.53

0.67
0.65
0.86
0.15
0.999

*Compared to bottled water. The effect of each variable was adjusted for
those of the other independent predictors in the model.

DISCUSSION
H pylori is a common pathogen worldwide and is thought to
be one of the most common chronic bacterial infections (18,
19). The prevalence of H pylori infection in Bahamian children in this study was 54.2%. Seroprevalence rates for children in the Caribbean range from 14% in Guyana (17), 22%
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in Barbados (21) and 27% in Jamaica (22). The prevalence
reported in our study is the highest reported in the Caribbean
in asymptomatic children. Sharon et al reported 62% prevalence in symptomatic Haitian children (23). Urea breath test
in a Chinese population revealed a prevalence between 41
and 54% in their children (24). A Canadian study reported a
low prevalence of 7.1% in children with upper gastrointestinal symptoms (25). A prevalence of 32% was reported in
asymptomatic children in Texas in 2002 (26). The prevalence reported in this study is much higher than that in other
Caribbean territories despite the fact that Nassau, Bahamas,
has one of the highest standards of living in the region (27).
Although prevalence rates have been shown to be inversely related to socio-economic status, other factors may
play a role. Genetic susceptibility may influence prevalence
rates. Malaty et al in 1994 demonstrated a high concordance
in monozygotic twins reared apart. This suggests that genetics played a role in determining who will be infected and this
may, ultimately, affect prevalence rates (28).
In addition to genetics, the extent of antibiotic use in
children may differ between territories and this can influence
the rate of clearance of H pylori infection from a population
(29). Unfortunately no data exist on antibiotic prescribing
practices in the Caribbean territories that would allow us to
test this postulate.
The present study was completed in October 2008, almost a decade after the other Caribbean prevalence studies.
It is possible that the higher prevalence rate reported in this
study represents a shift in prevalence rate in the Caribbean.
A comparison between H pylori prevalence in children
and adults points to an alternative explanation. Reported prevalence rates in children (C) and adults (A): Jamaica
[27%C/70%A] (22), Barbados [22%C/72%A] (21) and
Bahamas (54%C/58%A). Jamaica and Barbados demonstrated the usual cohort effect seen in H pylori prevalence
studies. However, no cohort effect was demonstrated in the
available data from the Bahamas. It is also possible that this
particular school or neighbourhood has a higher prevalence
than the general population due to factors already discussed
(genetic susceptibility, antibiotic use and environmental factors). Additional studies are needed to confirm the high prevalence in other settings and in the adult population in the
Bahamas.
There was no difference between genders with respect
to the prevalence of H pylori infection. This finding is consistent with present consensus that no significant gender differences exist. The prevalence of H pylori was not associated
with having pets at home, confirming that there is little evidence to support zoonotic transmission in H pylori infection
(30, 31). Therefore, it appears that humans are the primary
reservoir of H pylori. A new postulate to be considered is
that human to animal spread (reverse zoonosis/anthroponosis) may be more likely than the reverse (32).
One unexpected result in the present study was the
absence of a significant relationship between the number of

adults or children in the household and H pylori infection.
Overcrowding indicators such as number of persons or children in the home, number of persons per room, sharing a
room or bed have been consistently related to H pylori positivity (2−5). It is likely that the present study was underpowered to detect a significant relationship with these factors.
It is possible that the small sample size might have
prevented the detection of a significant benefit in breastfeeding (12, 32). However, in the authors’ opinion, the relationship between breastfeeding and H pylori may be related
to feeding practices associated with breastfeeding rather than
the actual breast milk constituent. Feeding practices such as
personal hygiene and environmental sanitation are established risk factors to H pylori acquisition.
The study has several limitations. It was a non-randomized study from one school. This small pilot study was
not powered to confidently identify risk factors associated
with H pylori infection. The population studied in this school
is quite similar to other public primary schools in Nassau in
terms of ethnicity and economic status. Unfortunately, no
economic data were collected in this study. However, the
public schools in Nassau are composed of children mainly
from low or middle income homes. A small but important
subset of children, likely of higher income families, is enrolled in private schools. It is therefore possible that the
results may not represent the entire school-aged population in
Nassau, Bahamas.
The study demonstrates the utility and acceptability of
UBT testing in children. This form of testing is preferred
over serological tests as it allows determination of active H
pylori infection.
The high prevalence reported in Bahamian children in
this study has significant healthcare implications. These children are at risk for peptic ulcer disease and gastric carcinoma.
Working with the Bahamian government, additional populations need to be tested. The effectiveness of current eradication regimens in this region need to be assessed. Additional studies are required to determine the antibiotic sensitivity
of H pylori in this region. The cost effectiveness of a population based versus an opportunistic test and treat programme
needs to be determined.
In summary, the study reports a high prevalence of H
pylori infection in Bahamian children. This is the highest
reported prevalence in asymptomatic children in the Caribbean. It is imperative that we evaluate possible genetic and
other risk factors in this population. A reassessment of current prevalence rates in other Caribbean territories is also
warranted.
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