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ABSTRACT

This study determined prevalence of Helico-
bacter pylori and hygiene practices among pub-
lic secondary school students in Ikeja Local Go-
vernment Area (LGA), Lagos state, Nigeria. An
institutional-based, cross-sectional study was
conducted among two randomly selected sec-
ondary schools. One hundred (100) consented
students participated in the study and inter-
views were conducted using a semi-structured
guestionnaire while blood samples were col-
lected by venipuncture. Respondents’ ages were
16.1 £ 2.8 years and 54.0% were females. Mean
number of persons living in aroom was 7.0 + 3.5,
and however, 39.0% of the respondents lived in
a room with 4 - 6 persons. The prevalence of H.
pylori was 59.0% (59/100). Majority, 64.4% of
those infected with H. pylori were 15 years and
above while 62.7% females were tested positive
to H. pylori. Some, 38.9% of the participants in-
fected with H. pylori drink tap water while 84.7%
did hand washing after visiting toilets with water
and soap. Mostly, 64.0% of those tested positive
to H. pylori did not experience abdominal pain in
the last 4 weeks. No significant association ex-
isted between drinking water source, hand wa-
shing practice after defecation and H. pylori po-
sitivity. Routine examination of school students
is required to detect Helicobacter pylori in order
to commence treatment immediately and aware-
ness about the H. pylori infection should be
increased throughout secondary school to pre-
vent further infection.
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1. INTRODUCTION

Helicobacter pylori (H. pylori), which was the first
formally recognized bacterial carcinogen and one of the
most successful human pathogens, has been etiologically
associated with gastritis and gastritis associated diseases,
peptic ulcer, gastric adenocarcinoma and primary gastric
lymphoma [1,2]. The prevalence of infection varies be-
tween and within countries in relation with race, ethnici-
ty, and geographical area of the population [3]. Epidemi-
ology of H. pylori infection demonstrated a high preva-
lence in developing up to 90% than in developed coun-
tries [4]. Although, high prevalence is found among the
immigrants compared with the local population in the de-
veloped countries [5], a low prevalence rate (6.5%) has
been reported among school children in Germany [6].
Unless the infection is treated, colonization persists life-
long and has been attributed to the poor socioeconomic
status, hygienic practices, and overcrowding in their res-
idences [7,8]. In a study by Haluszki et al. [9], it was
reported an increased risk associated with smoking and
the ingestion of salted or pickled foods while consump-
tion of uncooked vegetables has also been described as a
mode of H. pylori transmission [10]. However, it has
been estimated that most infected subjects develop no
clinical signs and symptoms of peptic ulceration and
continue their lives with superficial chronic gastritis [3].
High percentage (17%) of infected subjects will develop
peptic ulcer (4.25%), experience ulcer complications and
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still fewer (1%) will progress to gastric cancer develop-
ment of disease depends on bacteria, host and environ-
mental factors [1,11] .

Evidence for its substantial casual role in the pathoge-
nesis of gastric cancer has substantially increased since
its isolation in 1982. H. pylori, a gram-negative bacillus
that colonizes the stomach is probably the most common
chronic bacterial infection worldwide [12]. It has been
suggested that communities with a high prevalence of
stomach cancer commonly have a high rate of infection
with H. pylori infection and decrease in the incidence of
gastric cancer and the decreasing rate of the prevalence
of H. pylori infection has been observed, especially in
the developed countries [13]. Nevertheless, controversial
reports, especially from African countries where despite
the high rate of H. pylori infection, gastric cancer has a
very low prevalence, make it hard to conclude on the
significant role of H. pylori infection on the incidence
and prognosis of gastric cancers [14]. However, a pros-
pective cohort study among Japanese patients with non-
cancerous gastric and duodenal pathological conditions
demonstrated that patients who were positive for H. py-
lori infection in the study initiation were significantly
more likely to develop gastric cancers [15].

Most studies attributed sociodemographic factors to
the H. pylori positivity. For instance, Barik [11] reported
that 80% of adult population was infected with H. Pylori
in developing countries with age being the strongest risk
factor. Also, it was found that H. Pylori positivity had a
strong association with age > 40 years in Yemen [16].
Similarly, Ito, et al. [17] indicated that males were at
significant risk for the infection of H. pylori while Rep-
logle et al. [18] noted that the infection risk was the same
for males and females. In Nigeria, however, among the
few studies that investigated H. pylori infection attri-
buted it to environmental factors such as hygiene prac-
tices and diet [19]. Despite the fact that environmental
factors such as water sources, housing conditions, hy-
giene practices have roles to play in its infection, there is
dearth of information on the available literature on these

factors. Therefore, this study determined prevalence of H.

pylori and hygiene practices among public secondary
school students in Ikeja LGA, Lagos state, Nigeria.

2. MATERIALS AND METHODS
2.1. Study Area

Lagos metropolis is situated between Lat. (6 22" and 6
42" N and Long. (42" and 4 22") E, and comprises of 20
Local Government Areas, namely—Agege, Ajeromi/lfe-
lodun, Alimosho, Amuwo-Odofin, Apapa, Badagry, Epe,
Eti-Osa, Ibeju-Lekki, Ifako-ljaiye, lIkeja, lkorodu, Ko-
sofe, Lagoslsland, LagosMain-land, Mushin, Ojo, Osho-
di/Isolo, Somolu and Surulere. It is located in the tropical
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rain forest zone of the country and climate oscillates be-
tween a dry season (November to April) and a wet sea-
son May to October). lkeja LGA, the study area is si-
tuated between Lat. (53000 and 54000) N and Long.
(72000 and 73000) E, with an estimated total population
of 313,196 (males: 169, 233 and females: 143,963) [20].
The LGA is made up of 12 settlements namely; Aguda,
Omole, Agidingbi, Ikeja (Central), Ogba, lkeja G.R.A,
Maryland, Onigbongbo, Ojodu, part of Hupeju, Onileke
and Opebi. There are 13 public secondary schools, 16
private secondary schools and two military secondary
schools, giving a total of 28 secondary schools, all dis-
tributed among the 12 major settlements in the L.G.A
(Ministry of Education, Planning, Research and Statistics
Division, The Secretariat, Alausa, Ikeja, Nigeria, Person-
al communication).

2.2. Study Design and Study Location

This study was an institutional-based, cross-sectional
and involved secondary school students in lkeja LGA,
Lagos state. Respondents were selected by simple ran-
dom sampling. A set of semi-structured questionnaire
was developed to elicit information such as demographic
characteristics of students, source of drinking water, sa-
nitary practices and perceived health problems of res-
pondents. Also, blood samples from selected students
were collected, tested for Immunoglobulin antibodies
against H. pylori by ELISA (manufactured by Organics
and marketed by May and Baker pharmaceuticals Nige-
ria Ltd).

2.3. Study Population and
Sampling Techniques

This study was carried out among public secondary
school students. Two schools were selected from the 13
public secondary schools by simple random sampling.
One hundred (100) consented students of these two sec-
ondary schools participated in the study. During the
planning of the study, the researchers approached the
authorities in-charge of the selected schools particularly
the principals and the Local Education District Officer
in-charge of public schools with formal letters to obtain
permission to carry out the work in the schools and also
explained the study objectives. Furthermore, a lecture on
the theme and objectives of the study was given at one of
the “Parents Teachers Association” (PTA) meetings en-
suring that they understood all aspects of the study. Per-
mission and supervision were granted over the collection
of blood samples from students in the school by health
officials from Ministry of Health sought by Ministry of
Education. Consent forms after they had been completed
and signed, were obtained from parents/guardians, heads
of schools and the students. Parents, who accepted their
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children to be included in the study, presented them at
the time of blood sampling by one of the authors who is
qualified.

Simple random sampling technique was used to
represent a proportional distribution from the various
arms of classes. Each arm of class was given an equal
chance of being selected. Selection of the various arms
was made by balloting. For example, in the different
arms of JS 1, about 6 - 8 arms in both the schools, were
assigned numbers on a small piece of paper each; these
were dropped into a big bowl; thoroughly mixed and a
class captain was asked to pick a piece of paper. Con-
senting students in the class(es) selected were inter-
viewed while blood samples were collected immediately
after the interview from the respondents. Interviews were
conducted by two trained research assistants (one male
and one female) who are university graduates and were
acquainted with questionnaire research. They were
trained in how to use the instrument and how they should
introduce themselves and the research objectives mod-
estly to the students during the interview.

2.4. Laboratory Analysis

Blood samples (3 - 5 ml) were collected from each
student by venipuncture, into 5ml clean plain vial con-
taining no anticoagulant. Samples were taken to the la-
boratory where they were allowed to stand for 20 min for
blood to clot before centrifuged. Supernatant serum was
separated and transferred into another clean test tube and
corked. Specimens were stored at —20°C till they were
ready to be assayed.

The ImmunoComb Il H. pylori IgG kit was used for
the quantitative determination of IgG to Hp in serum. It
consists of an indirect solid-phase EIA. The solid phase
is a comb with 12 projections (“teeth”). Each tooth is
sensitized at two positions: Upper spot—goat antibodies
to human immunoglobulin (internal control). Lower
spot—antigens of inactivated H. pylori. The developing
plate has 6 rows (A - F) of 12 wells, each row containing
a reagent solution ready for use at a different step in the
assay. The test was performed stepwise, moving the
comb from row to row, with incubation at each step. At
the onset of the test, serum specimens were pre-diluted 1
in 11 and added to the diluent in the wells of row A of
the developing plate. The comb is then inserted into the
wells of row A antibodies to Hp if present in the speci-
men, will specifically bind to Hp antigens in the lower
spot on the teeth of the comb. Simultaneously, immu-
noglobulin present in the specimens was captured by the
anti-human immunoglobulin on the upper spot (internal
control).

Unbound components were washed away in row B. in
row C, the anti-Hp IgG captured on the teeth will react
with anti-human IgG labeled alkaline phosphatase (AP).

Copyright © 2014 SciRes.

In the next two rows, unbound components are removed
by washing (i.e. rows D and E) in row F, the bound alka-
line phosphatase reacts with chromogenic components.
The results were visible as gray-blue spots on the surface
of the teeth of the comb. The test kit includes a positive
control (anti-Hp 1gG) and a negative control which were
included in each assay run. Upon completion of the test,
the tooth used with the positive control should show two
gray-blue spots. The tooth used with negative control
should show upper spot and either no spot or a faint low-
er spot. The upper spot should also appear on all other
teeth, to confirm that the specimen was added.

2.5. Data Analysis

Data generated from the field were edited daily. Then
they were coded and entered into the computer for ana-
lyses using Epi-Info 6.04 statistical software packaged.
Data were presented as mean standard deviation for con-
tinuous variables and percentages for categorical variable.
Chi-square statistic was used to determine the associa-
tions between demographic characteristics, housing con-
ditions, drinking water sources, hygiene practices and H.
pylori positivity among the students. Statistical signific-
ance was defined at p < 0.05.

2.6. Ethical Considerations

The study was approved by the joint Ethical commit-
tee of University of Ibadan and University College Hos-
pital, Ibadan, Nigeria and consent was obtained from
selected schools principals and the respondents, the Lo-
cal Education District Officer in-charge of public schools
and Parents’ Teacher’s Association of the selected school.

3. RESULTS

3.1. Demographic Characteristics of
the Participants

Table 1 presents the demographic profile of the par-
ticipants. The mean age which ranged from 9 - 19 years
was 16.1 + 2.8 years. There were (54.0%) female and
(46.0%) male. Most (82.0%) were Christians while
16.0% practice Islam. Most of the participants’ father
(94.0%) and mother (90.0%) had completed secondary
education. Majority (60.0%) lived in flat type apartment
as depicted in Figure 1. Mean number of persons living
in a room was 7.0 + 3.5 (rang = 1 - 15) while 39.0% of
those who lived in a room were between 4 - 6 persons as
illustrated in Figure 2.

3.2. Prevalence of H. pylori Infection

The H. pylori positivity ratio was found to be 59.0%
(59/100) as shown in Figure 3. Majority (64.4%) of par-
ticipants, aged 15 years and above) were infected with H.
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Table 1. Socio-demographic characteristics.

. . _— Number o
Socio-demographic characteristics N = 100 %
Age (years)”
<14 years 47 47.0
>15 years 53 53.0
Sex
Male 46 46.0
Female 54 54.0
Religion
Christianity 82 82.0
Islam 16 16.0
Traditional 2 2.0
Fathers educational status
No formal education 2 2.0
Primary school education 4 4.0
Secondary school education 94 94.0
Tertiary education 0 0.0
Mothers educational status
No formal education 2 2.0
Primary school education 8 8.0
Secondary school education 90 90.0
Tertiary education 0 0.0

“=16.1 + 2.8 years, Minimum age = 9 years, Maximum age = 19 years.

®Rooming apartment ® Flat apartment

Figure 1. Type of house apartment used among par-

ticipants.
39.0
40.07
35.01 290
30.04
() a
‘%DZSAO 19.0
520.0-
g 13.0
215.01
10.04
5.0
0.0
1-3 4-6 7-9 10 and above

Number of person living in a room

Figure 2. Number of persons living in a room. Mean + SD
=7.0 £ 3.5, Minimum = 1, Maximum = 15.
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Figure 3. Positivity of Helicobacter pylori among
students.

pylori compared to 35.6% of those who were under 14
years old with no significant difference. More females
(62.7%) were tested positive to H. pylori infection com-
pared to 37.3% of their male colleagues with no signifi-
cant difference. Respondents’ father and mothers educa-
tional qualification did not show any significant differ-
ence on the positivity of H. pylori infection as presented
in Table 2.

3.3. Effect of Housing Condition, Sources of
Drinking Water and Hygiene Practices
on H. pylori Positivity

Table 3 presents the housing condition of the partici-
pants. It was revealed that slightly more than half (52.5%)
of those infected with H. pylori lived in flat apartment
compared to those who were living in rooming apartment
with no significant difference. Also, 50.8% of the stu-
dents reported that 4 - 6 persons were sleeping in a room,
this proportion were tested positive of H. pylori. Associ-
ation between number of person living in a room and H.
pylori positivity was not statistically significant. About
half (50.8%) of students living in poorly ventilated room
H. pylori positive compared to those who lived in well
ventilated room, this was not statistically significant (p >
0.05).

Sources of drinking water and hygiene practices of the
participants are shown in Table 4. Equal proportion
(38.9%) of those infected with H. pylori drank boiled and
tap water respectively while boiled (36.6%) and filtered
(31.7%) water were the main sources for drinking for
those who were negative to H. pylori test. No significant
association existed between respondent sources of water
and H. pylori positivity. Majority (83.1%) of those posi-
tive for H. pylori used water only for cleaning-up after
defecation while 68.3% of those with negative H. pylori
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Table 2. Comparison of socio-demographic characteristics and Helicobacter pylori positivity.

Helicobacter pylori

Socio-demographic characteristics 7% (p Value)
Negative (%) Positive (%)
Age (years)”
<14 years 19 (46.3) 21 (35.6) 0.173
>15 years 22 (53.7) 38 (64.4) (0.13)
Sex
Male 19 (46.3) 22 (37.3) 0.268 (0.89)
Female 22 (53.7) 37 (62.7)
Fathers educational status
No formal education 3(7.3) 2(34) 0.764 (0.46)
Primary school education 10 (24.4) 23 (39.0)
Secondary school education 28 (68.3) 34 (57.6)
Tertiary education 0(0.0) 0(0.0)
Mothers educational status
No formal education 2(4.9 2(3.4) 0.653 (0.51)
Primary school education 10 (24.4) 33 (55.9)
Secondary school education 29 (70.7) 24 (40.7)
Tertiary education 0(0.0) 0(0.0)
Table 3. Housing condition and H. pylori positivity.
Helicobacter pylori
Housing condition 72 (p Value)
Negative (%0) Positive (%)
Type of House
Room apartment 12 (29.3) 28 (47.5) 0.483 (0.74)
Flat apartment 29 (70.7) 31 (52.5)
Number of persons living/room
1-3 7(17.1) 6 (10.2) 1.412 (0.24)
4-6 9(21.9) 30 (50.8)
7-9 13 (31.7) 16 (27.1)
10 and above 12 (29.3) 7(11.9)
Ventilation of rooms
Poorly ventilated 11 (26.8) 30 (50.8) 1.081 (0.28)
Well ventilated 30 (73.2) 29 (49.2)

used same with no significant difference. High propor-
tion (84.7%) of students who had H. pylori and 92.7%
who were tested negative practiced hand washing after
defecation with water and soap, this was not statistically
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significant. About 72.9% of those who were positive to
H. pylori test and 75.6% of those tested negative prac-
ticed hand washing everyday while 8.5% did not do so
among those who were H. pylori positive. Association
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between frequency of hand washing after defecation and
H. pylori positive.

3.4. H. pylori Infection and Perceived
Symptoms

H. pylori infection and perceived symptoms were
compared as shown in Table 5. There was no significant
association between experience of pain in the upper ab-
domen in the previous 4 weeks and H. pylori positivity.
About similar proportion, 57.6% of those tested positive
and 56.1% who were tested negative did not experience
pain in the upper abdomen in the previous 4 weeks.
Moreover, among those who experienced pain in the

upper abdomen in the previous 4 weeks, 64.0% of those
tested positive and 66.7% of those who were negative
did not do so frequently (p > 0.05).

4. DISCUSSION

This study documents the prevalence of H. pylori
among public secondary school students in lkeja Local
Government, Lagos state, Nigeria. Data from this study
revealed the H. pylori positivity ratio of 59.0% (59/100).
This finding is similar to Tayfun, et al. [21] in a study
conducted among students detected H. pylori positivity
at quite a high rate (63%). However, Ozden, et al., [22]
had emphasized that H. pylori positivity ratio has been

Table 4. Sources of drinking water, hygiene practices and H. pylori positivity.

Helicobacter pylori 7% (p Value)
Sources of drinking water and hygiene practices
Negative (%0) Positive (%)
Sources of drinking water
Boiled water 15 (36.6) 23(38.9) 0.065 (0.79)
Filtered water 13 (31.7) 7 (12.0)
Tap water 11 (26.8) 23 (38.9)
Borehole 2 (4.9 6 (10.2)
Clean-up behavior after defecation
Water only 28 (68.3) 49 (83.1) 0.735 (0.39)
Toilet paper 12 (29.3) 9 (15.3)
Scrap paper 1(2.4) 1(1.6)
Hand washing behavior after defecation
With water and soap 38 (92.7) 50 (84.7) 0.464 (0.64)
With water only 3(7.3) 9 (15.3)
Frequency of Hand washing after defecation
Every time 31 (75.6) 43 (72.9) 0.146 (0.88)
Sometimes 9 (22.0) 11 (18.6)
Never 1(2.4) 5(8.5)
Table 5. Comparison of H. pylori infection and perceived symptoms.
Helicobacter pylori
Perceived symptoms 2 (p Value)
Negative (%0) Positive (%)
Experience pain in the upper abdomen in the last 4 weeks
Yes 18 (43.9) 25 (42.4) 0.232 (0.87)
No 23 (56.1) 34 (57.6)
Frequency of pain in the upper abdomen
Not frequent 12 (66.7) 16 (64.0) 0.111 (0.76)
Frequent 4(22.2) 6 (24.0)
Very frequent 2 (11.1) 3(12.0)
Copyright © 2014 SciRes. OPEN ACCESS
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decreasing over the years. Previous study has documented
the distribution of H. pylori (+) frequency according to
age groups to be: 96% in the 7 - 12 age group; 83% in
the 13 - 18 age group; 75% in the 19 - 24 age group; 96%
in the 25 - 29 age group; 91% in the 30 - 34 age group;
83% in the 35 - 39 age group; and 94% in the 40 - 65 age
group [23]. This study revealed that high proportion of
participants (15 years and above) were infected with H.
pylori compared to 35.6% of those who were less or
equal to 14 years old with no significant difference. Also,
our findings concur with Ozden et al. [22] who noted a
high proportion (78.5%) of H. pylori (+) cases in their
studies and did not find a significant difference between
age groups and gender distributions.

Moreover, in a study by Ito, et al., [15] indicated that
males are at significant risk for the infection of H. pylori
while Replogle et al., [18] noted that the infection risk is
the same for males and females. This study found that,
although not significantly difference, large percentage of
female were tested positive to H. pylori infection com-
pared to 37.3% of their male colleagues. Students father
and mothers educational qualification did not show any
significant difference on the positivity of H. pylori infec-
tion. This is an indication that respondents fathers and
mothers educational status had no influence on the H.
pylori positivity of their children. Data on the housing
condition of the participants revealed that slightly more
than half (52.5%) of those infected with H. pylori lived
in flat apartment compared to those who were living in
rooming apartment with no significant difference. These
findings evidently show that living in either rooming or
flat apartment has no influence on the positivity of H.
pylori among the study participants. Barik [11] noted that
in developing countries, overcrowded conditions that
create closer contacts between mothers and children and
between siblings sharing the same bed might be the main
reason for the high infection rates reported. It was
stressed further that spouse-to-spouse transmission has
also a major role for H. pylori infection and continuous
contact is required for the establishment of such infection.
In this study however, 50.8%o0f the students reported that
between 4 - 6 persons were sleeping in a room, this pro-
portion was tested positive of H. pylori. Also, no signifi-
cant association existed between 4 - 6 persons sleeping in
a room and H. pylori positivity. This shows that 4 - 6
person living in a room did not translate into H. pylori
positivity.

Information on the sources of drinking water revealed
that several proportion of those infected with H. pylori
drink tap water. This is similar to the findings of Ale-
mayehu [3], that few participants use water source other
than pipe and practice hand washing without soap and
observed no significant association between these va-
riables and H. pylori positivity. It was emphasized that it
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might be as a result of increased awareness about hygie-
nic practices and environmental health conditions
through health extension program throughout the country.
Large percentage of those tested positive of H. pylori
used water only for clean-up after defecation. This is an
indication that high level of hygiene s being maintained
by those tested with positive of H. pylori. Infection with
H. pylori has been attributed to environmental factors
such as hygiene practices and diet which may play key
role in the acquisition of infection and the expression of
clinical disease [19]. This study found that most of stu-
dents who had H. pylori and 92.7% who were tested
negative did hand washing after defecation with water
and soap. This is an evident that the study population
were aware of the menace caused by inadequate hygiene
practices especially poor hand washing practice after
visiting toilet [24]. noted that the initial acquisition of H.
pylori infection causes acute gastritis with hypochlorhy-
dria which may cause abdominal pain, nausea and vo-
miting that resolve within a few days. In this study, no
significant association between experience of pain in the
upper abdomen in the last 4 weeks and H. pylori positiv-
ity was observed. In addition, large proportion of partic-
ipants who were tested positive of H. pylori infection did
not experience pain in the upper abdomen in the last 4
weeks.

5. CONCLUSION

Prevalence of Helicobacter pylori and related envi-
ronmental factors among public secondary school stu-
dents in Ikeja Local Government Area, Lagos has been
determined and Helicobacter pylori positivity is high
among the participants. High proportion of the partici-
pants drink tap water, practice hand washing after visit-
ing toilets and no association existed between water
sources, hand washing after visiting toilet, number of
person living in a room and Helicobacter pylori positivi-
ty. Also, most of the study participants who were tested
positive to Helicobacter pylori did not experience abdo-
minal pain in the last 4 weeks. Although, no environ-
mental factor is associated with H. pylori positivity, rou-
tine examination of school students is required to detect
Helicobacter pylori in order to commence treatment im-
mediately. In addition, awareness about the menace
which might occur from H. pylori infection through
health extension program should be increased throughout
secondary school. This will prevent occurrence of this
infection among secondary school students.

6. LIMITATIONS

It was initially planned to include students from pri-
vate secondary schools in this study but authorities from
the private school refused their students to participate in
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subjecting themselves to blood collection. Hence it was
not possible to collect blood samples from the private
school students regardless of showing the ethical clear-
ance to the school authority. Also, despite having ob-
tained approval from Ministry of Education, some par-
ents in the public school held to certain superstitious be-
liefs about blood, refused signing consent forms and thus
not allowing their children/wards to take part in the study.
More so, cost of commercial kits was expensive.
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