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ABSTRACT

Schistosomiasis is a parasitic disease of the tropics which is estimated to affect up to 300 million people worldwide.
While it is being successfully controlled in many countries, it remains a major public health problem, especially in de-
veloping countries including Ghana. Extensive work on schistosomiasis has been undertaken along the Volta River ba-
sin, leaving very little data and information on this infection in the urban and peri-urban areas in Ghana. This study was
aimed at determining the urinary schistosomiasis burden among children of school going age within Zenu, a suburb of
the capital city. Urine samples were taken from 274 school children within the Zenu community and examined with
urine chemistry dipsticks for detection and confirmation of haematuria, followed by microscopy for detection of Schis-
tosoma haematobium ova. Prevalence of urinary schistosomiasis was 30.7% (95% CI: 25.2 - 36.2). 44 (52%) of the
positive samples were collected from males whiles 40 (48%) were collected from females, but prevalence of the infec-
tion was not significantly associated with gender (x> = 0.041, DF = 1, P-Value = 0.839). Among the S. haematobium
positive children, haematuria was detected by the dipstick in 88.1% (74/84, 95% CI: 81.2 - 95.0), but it was not detected
in 11.9% (10/84, 95% CI: 5.0 - 18.8). Meanwhile, the dipstick detected haematuria in 7.3% (20/274, 95% CI: 4.3 - 7.3)
of the total population but microscopy could not detect the presence of Schistosoma ova in those children. An associa-
tion was found between Schistosoma infection and haematuria detected by dipstick (° = 84.715, DF = 1, P-Value <
0.001). It could be noted that urinary schistosomiasis in children is still a concern in parts of the Ghanaian capital city.
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1. Introduction munities, the persistence of this disease is mainly due to
some prevailing factors such as lack of potable water
supply, poverty, ignorance and then poor environmental
conditions. The prevalence in many parts of the world is
currently increased by modern endeavours to develop
and construct water projects to meet local power and
agricultural needs [9,10]. Schistosomiasis worldwide has
brought about one of the greatest public health burdens
occurring mainly in developing countries, particularly in
sub-Saharan Africa.

Prevalence of Schistosoma infections has increased in
Ghana considerably over the past few decades, despite
numerous programmes and measures put in place to con-
*Corresponding author. trol the disease. Investigations carried out to determine

In spite of the fast improving knowledge in the area of
urinary schistosomiasis, which cuts across global burden,
treatment, and associated morbidity [1-4], there are re-
peated cases of these parasites in humans, especially
children. This causes untold hardship as a result of the
associated morbidities and mortalities [5,6]. Proteinuria,
dysuria and especially haematuria are among the morbid-
ities. High mortality rate can occur as a result of compli-
cations arising from granulomatous inflammation, ul-
ceration, and depletion of the vesical and ureteral walls
[7], renal insufficiency and failure [8]. In various com-
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the burden of schistosomiasis in Ghana have mainly been
around the Volta Lake [11-13]. The Schistosomiasis
Control Programme of the Ghana Health Service (GHS)
has mapped out areas showing the prevalence rate within
the various regions (Figure 1).

In spite of the success of this exercise, there are se-
veral urban and peri-urban communities that are still un-
der the affliction of this parasitic disease. One of the ma-
jor problems is how to locate these communities. Various

ways of spotting these communities have been adopted
by the GHS, including data/information on hospital at-
tendance. The shortfall of this strategy can be lack of
actual representation to aid in locating these peri-urban
communities due to urban migration of people from en-
demic areas.

Currently, clinically diagnosed schistosomiasis is treated
with praziquantel [15]. Although it is the current drug of
choice, its use for control of schistosomiasis has some
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Figure 1. Distribution of Schistosomiasis prevalence across Ghana [14].
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challenges. Among these challenges are reports of severe
and even lethal side-effects in the treatment process,
which had to be carefully assessed against the benefits of
the patients’ early treatment of schistosomiasis and dis-
ease prevention [16,17]. This observation brings to the
fore the need for further investigations to capture infor-
mation on the prevalence of this infection in neglected
areas. Praziquantel is also noted to have little or no effect
on the eggs and the immature worms [18]. Another chal-
lenge with the control of schistosomiasis using prazi-
quantel is it’s unavailability in about 78% of the health
care facilities which are located within schistosomiasis
endemic areas [15].

This study therefore, is aimed at determining the uri-
nary schistosomiasis burden among children of school
going age within Accra, the capital city of Ghana. The
information in this present investigation will update and
broaden the picture regarding the prevalence of S.
haematobium infections in most neglected communities
within urban and peri-urban communities in sub-Saharan
Africa. Information gathered from this investigation will
also go a long way to help in organizing effective schis-
tosomiasis control programmes in afflicted communities.

2. Materials and Methods

This was a cross-sectional study conducted in three pri-
mary schools in Zenu community (Figure 2), a suburb of
Accra. This community is situated in the southern part of
Ashaiman (a town on the outskirts of Tema), which
forms part of the greater Accra Region of Ghana. Its geo-
graphical coordinates are 5°42'0" North, 0°20'0" West.
Like the other rural areas within the region, the major
economic activities of this community are subsistent
farming and fishing with a few inhabitants being civil
servants. The presence of a lake in the community might
have attracted most of the settlers. The lake serves as a
great source of water supply for various domestic activi-
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Figure 2. Geographical location of the Zenu community of
Ashaiman in the Greater Accra region of Ghana (Adopted
and modified from en.wikipedia.org/wiki/Ashaiman Mu-
nicipal District).
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ties carried out by the people within the community. This
is especially noteworthy since interruption in pipe-borne
water occurs frequently in the Greater Accra Region.
Some of the residents, majority of which are children
also swim in this lake. Since children are most vulnerable
and affected by the infection, it became imperative to
screen them for the infection. No mass drug administra-
tion with praziquantel had been carried out in the Zenu
community before the study.

2.1. Ethical Approval

The study protocol was approved by the Ethical Review
Committee of Department of Science Laboratory Tech-
nology, Accra Polytechnic of Ghana.

2.2. Sample Collection

Prior to the collection of the samples, verbal interviews
and brief discussions were held with the school authori-
ties, children and parents. After obtaining informed con-
sent from parents and teachers, a questionnaire was ad-
ministered to the parents, teachers and children above 10
years to gather demographic and epidemiologic informa-
tion, such as age, class, gender, duration of residency in
the community, exposure to the water source, distance of
house to water source and knowledge on schistosomiasis
infection. Urine samples were collected from children
attending three private schools within the community.

Clean, dry, leak-proof, and wide-mouthed plastic
specimen containers were given to 274 consented sub-
jects randomly from different classes. They were given
instructions on how to avoid contamination during col-
lection of the urine samples. Pre-designed questionnaire
on their personal data and morbidities such as dysuria
and abdominal pain were administered to the children.
About 15 ml of terminal urine were collected per child,
per school into the specimen containers provided, and the
samples were then transported to the Parasitology Labo-
ratory of the Microbiology Department, University of
Ghana Medical School and the Department of Medical
Laboratory Sciences, School of Allied Health Sciences,
Korle-Bu, Accra (Ghana) for analysis.

2.3. Urine Chemistry Examination

A volume of 5 ml of thoroughly mixed urine sample was
poured into a 10 ml labelled centrifuge tube. Macro-
scopic examinations were carried out on each sample.
Urine chemistry reagent strip (Haemastrix” and Albus-
trix®, AMES Laboratories) were dipped into each urine
sample for a few seconds. It was then removed and an
approximate time of 60 seconds was allowed to elapse
for biochemical reactions of the reagent strip to the urine
sample to occur. The outcome of the reaction was com-
pared to a colour chart. The results were recorded with
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emphasis on blood and protein. Any colour change after
the stipulated time was ignored [19].

2.4. Microscopy Examination

The urine samples were span at 3000 rpm for 3 to 5 min-
utes and the deposits examined with the aid of a light
binocular microscope using the x10, x40 and x100 ob-
jectives by basic standard protocol [20].

2.5. Data Analysis

The data obtained were entered into MS Excel and ana-
lyzed using Minitab software version 15 (Minitab Inc.
2010). Prevalence rates were reported in percentages and
95% confidence intervals. Chi-square (y°) was used to
evaluate significant association among the study vari-
ables. A P-Value less than 0.05 was considered statisti-
cally significant.

3. Results
3.1. Prevalence of Schistosomiasis

A total of 274 samples were collected from 133 females
(48.5%, 133/274) and 141 males (51.5%, 141/274). This
ratio indicates that, the sample population was almost
evenly distributed in terms of gender. The population age
ranges from 3 to 16 years (Table 1). Both the mean age
and median age were 9.5. 9 years was the age with the
highest number sampled with 36 children, followed
closely by 12 years with 34 children, then 10 years with
33 children and 11 years with 29 children. Ages 10 and
12 years recorded the highest number of positives with
13 children each (Table 1).

Table 1. Number sampled and number of Schistosoma posi-
tives based on age.

Age (year) N (%) n (%)" 95% CI
3 5(1.8) 0(0) 0
4 6(2.2) 0 (0) 0
5 27 (9.9) 10 (3.6) 0-96
6 26 (9.5) 4(1.5) 0-6.5
7 25(9.1) 7 (2.6) 0-86
8 28 (10.1) 6(2.2) 0-72
9 36 (13.1) 12 (4.3) 0-10.7
10 33 (12.0) 13 (4.7) 0-12.0
11 29 (10.5) 9 (3.3) 0-9.8
12 34 (12.4) 13 (4.7) 0-11.8
13 16 (5.6) 6(2.2) 0-9.5
14 4(1.6) 1(0.4) 0-6.8
15 4(1.5) 3(1.1) 0-11.3
16 1(0.7) 0(0) 0

Total 274 (100) 84 (30.7) 25.2-36.2

n indicates number of children who had schistosomiasis; N indicates total
number of children sampled in a particular age group; % indicates preva-
lence of schistosomiasis infection.

Copyright © 2013 SciRes.
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Generally, lower numbers of children were sampled
within ages 3 - 4 and 14 - 16 years, as compared to chil-
dren among ages 8 - 12 years. After analysis of samples,
ova of Schistosoma haematobium were found micro-
scopically to be present in 84 out of the total samples
from the population (Table 1), representing a prevalence
of 30.7% (84/274, 95% CI: 25.2 - 36.2). Among the
positive samples, 44 (52%) belonged to males whiles 40
(48%) belonged to females. The male to female ratio was
1.1:1. There was no significant difference in prevalence
by gender (x> = 0.041, DF = 1, P-Value = 0.839).

3.2. Urine Biochemistry Analysis

From the examination, blood was detected in the urine of
94 (34.3%, 95% CI: 28.7% - 39.9%) children (45 females
and 49 males) whiles 95(30.6%, 95% CI: 29.0% - 40.2%)
of them (males 57 and females 38) presented with protein
in their urine with varied intensity for both haematuria
and proteinuria.

As said in the prevalence results, Schistosoma ova
were detected in 30.7% (84/274; CI: 25.2 - 36.2) children.
Among this children, haematuria was detected by the
dipstick in 88.1%, (74/84, 95% CI: 81.2 - 95.0) of them
but it was not detected in 11.9% (10/84, 95% CI: 5.0 -
18.8). Meanwhile, the dipstick detected haematuria in
7.3% (20/274, 95% CI: 4.3% - 7.3%) children but mi-
croscopy results could not detect the presence of Schis-
tosoma ova in them (Figure 3). All the same, there was
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Figure 3. Haeamaturia and its relation to schistosomiasis
prevalence among the children. Haematuria(+), Sh(-) indi-
cates number of children who did not have Schistosoma ova
but haematuria was detected; Haematuria(+), Sh(+) indi-
cates number of children who had Schistosoma ova and
haematuria was detected; Haematuria(—), Sh(+) indicates
number of children who had Schistosoma ova but haema-
turia was not detected.
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an association between Schistosoma infection and hae-
maturia detected by dipstick (y* = 84.715, DF = 1,
P-Value < 0.001).

3.3. Household Proximity and Children
Exposure to the Water Source

Analysis demographic data showed that 17.5% (48/84,
95% CI: 10.0% - 25.0%) of schistosomiasis infected chil-
dren lived closely to the water source (locally called
“dam”) within a distance of <1 km. 5.1% (14/84, 95% CI:
0% - 10.5%) lived within a distance of 1 - 2 km, 4.5%
(12/84, 95% CI: 0% - 10.0%) within a distance of, 2 - 3
km, 2.2% (6/84, 95% CI: 0% - 6.5%) within a distance of,
3 km - 4 km and 1.5% (4/84, 95% CIL: 0% - 7.2%), lived
within a distance of >4 km (Table 2). Household prox-
imity to the water source was found to be associated to
prevalence of schistosomiasis (x* = 25.419, DF = 4,
P-Value < 0.001) Also, it was noted that, 23.4% (64/84,
95% CI: 19.0% - 28.8%) of schistosomiasis infected chil-
dren visit the “dam” daily. Followed by 5.8% (64/84,
95% CI: 0.1% - 11.6%) weekly, 1.5% (16/84, 95% CI:
0% - 7.2%) monthly and 0.4% (1/84, 95%CI: 0% - 0.9%)
was noted to visit the water source yearly (Table 2). Ex-
posure to the water source was also found to be associ-
ated to prevalence of schistosomiasis (x* = 330.175, DF =
3, P-Value < 0.001).

4. Discussion

Even though the sampling was randomly done, the sam-
ple population consisted of a fair distribution of females
and males. This minimizes any bias that would have been

Table 2. Household proximity and exposure to water sour-
ce.

Household proximity to

water source N n % 95% C1
P'Vai“le;f‘om 98 48 175 10.0 - 25.0
1 km -2 km 64 14 5.1 0-104
2km-3km 51 12 44 0-10.0
3km-4km 44 6 2.2 0-6.5
>4 km 17 4 1.5 0-72
Total 274 84 307 25.2-36.2
Exposure to the water N n % 95%CT
source
P-Value =0.001 193 64 234 18.0-28.8
Daily
Weekly 62 16 5.8 0.1-11.6
Monthly 17 4 15 0-72
Yearly 2 1 1 0-04
Total 274 84 307  252-362

n indicates number of children who had schistosomiasis; N indicates total
number of children sampled; % indicates prevalence of schistosomiasis in-
fection.

Copyright © 2013 SciRes.

introduced by a particular gender (male or female). In a
study conducted by El Katsha et al. [21] to access the
possible effect of gender on schistosomiasis infection in
Egypt, a comparable number of females and males were
selected for this same reason. In our study, the preva-
lence rate was found to be 30.7% of the total sample
population. There seems to be no significant difference in
the prevalence rates with regards to gender (y3* = 0.041,
DF = 1, P-Value = 0.839). Male to female prevalence
ratio recorded was 1.1:1 respectively. This observation
could possibly be because children of the same age group,
regardless of the gender, mostly involve themselves in
similar activities. The general prevalence rate is rela-
tively higher when compared to the results of a study
carried out by Koukounari ef al. [22] on adults in North-
west villages of Accra, Ghana, where different methods
including microscopy were used. In that study a sample
size of 220 adults was used with different diagnostic
techniques. Even though the microscopy results in the
current study appear to be comparable with the ultra-
sound results (prevalence rate of 31.8%) obtained by
Koukounari et al. [22], the current results seem to be
higher when compared to the microscopy results (with
prevalence rate of 15.5%) of that study. This suggests
that the prevalence rate detected by this study could have
possibly been higher, if the microscopy was supported by
other methods such as ultrasound, serological anti-IgG or
urine antigen detection used by other researchers [22-25].
The results show that, haematuria was detected in 88.1%
(74/84) of the schistosome positive children (Figure 3).
There was an association between Schistosoma infection
and haematuria detected by dipstick (y* = 84.715, DF = 1,
P-Value < 0.001).

This supports the assertion that haematuria is a good
marker for S. haematobium infection. In a study con-
ducted by Murare and Taylor, in 1987, they found a cor-
relation between both severity of dipstick proteinuria/
haematuria and intensity of S. haematobium infection
[19]. In that study although haematuria and proteinuria
proved reasonably sensitive indicators of urinary schis-
tosomiasis (78% and 86% respectively) and both tech-
niques detected all heavy infections (over 64 eggs/10 ml
urine), it was noticed that haematuria had a greater asso-
ciation with urinary schistosomiasis, and helps in draw-
ing more accurate conclusions during diagnosis of pro-
teinuria [19].

The urine biochemistry dipstick did not detect haema-
turia in 11.9% (10/84) of the schistosome positive chil-
dren (Figure 3). This could be attributed to the possibil-
ity that, the infection might not have reached the stage
where there is cumulative inflammation and tissue da-
mage that will lead to detectable haematuria. This reason
is based on a general belief that, heavy infection (a high
worm burden) places an individual at a higher risk for
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disease formation and presentation of clinical signs. This
assertion is conceivable on the basis that, a greater rate of
egg deposition in host tissues will result in greater cu-
mulative inflammation and tissue damage, as was shown
for haematuria outcomes in the study by Koukounari et
al. [22]. The results from children who had Schistosoma
ova but had no haematuria based on dipstick detection
suggest that diagnosis should not be based on dipstick
haematuria detection or visible haematuria alone. Hence
microscopy examination and other more sensitive tech-
niques such as antigen detection, molecular methods and
ultrasound should be encouraged for a more conclusive
diagnosis. Also the fact that the dipstick detected haema-
turia in 7.3% of the total population but microscopy re-
sults could not detect the presence of Schistosoma ova in
them implies that, other methods could have detected the
presence of Schistosoma ova. Hence, as said earlier, the
prevalence rate could have increased if other more sensi-
tive methods are used. It is therefore suggestive that, de-
tection of Schistosoma haematobium will be enhanced
when multiple diagnostic methods are used compared to
a single method, as seen in the microscopy outcome of
the current study. Schistosomiasis was found more in
children whose house are close to the water source (x> =
25.419, DF =4, P-Value < 0.001). This means that chil-
dren may engage in water contact recreational activities
close to their homes when not in school. This association
is conceivable since these children are also likely to be
those who visit the “dam” more frequently (x* = 330.175,
DF = 3, P-Value < 0.001). In a similar study, household
proximity from open water source was found as a factor
associated with urinary schistosomiasis [26].

The difference in the prevalence rate between this
study and the Koukounari study could be as a result of
epidemiological factors such as the age structure and the
occupation of the study population [22]. In the previous
study the survey was carried out among all people living
in the community whiles the current study focused on
active school children [22]. The slight difference could
also have arisen from environmental differences, as
demonstrated by Patz et al. [27]. The study conducted by
Koukounari et al. [22] focused on some Northwest vil-
lages of Accra whiles the current study focused on a
community in South-Western part of Accra. Therefore,
the prevalence difference may be due to the level of en-
demity in these two areas.

The mean age of the children who participated in the
study was 9.5 years (range 3 - 16 years). The lower
numbers of children sampled within ages 3 - 4 and 14 -
16 years, as compared to those within ages 9 - 12 years
was due to the fact that the study was limited to basic
schools. These basic schools are usually attended by
children within ages 6 - 15 years. A study conducted by
Sackey in 2007 suggested that, there was generally a

Copyright © 2013 SciRes.

higher attendance rate in the basic schools compared to
secondary and tertiary schools in Ghana [28]. The out-
come of the current study suggests that majority of the
children attending these basic schools falls within the
ages of 9 - 12 years. In addition to recording higher
numbers of attendance within the age range of 9 - 12, the
study found no difference in Schistosoma positivity be-
tween these individual ages (9, 10, 11 and 12, Table 1).
This suggests that children within this age range may
have similar tendency of getting infected. Explanation to
this observation could possibly be because children in
this age range may have similar behavioural patterns
such as involving themselves in activities that bring them
into contact with the water source. Children within this
group are considered to be mostly playful, adventurous
and also they are those mostly sent by their parents to the
lake to fetch water for domestic purposes. In a different
study, high prevalence rates were found among both
young and older children [29]. Therefore our study find-
ings support the earlier finding by Sackey [28], that
schistosome infections can be generally common in chil-
dren of all ages.

It can therefore be suggested that as to whether age
will make a difference or not depends on the population
sampled (children or adult). This is because whiles there
seem to be no difference in positivity found among indi-
vidual ages in children, it has been observed in some
studies that, age makes a difference when children as a
group are compared to adults [30,31]. This suggestion
agrees with the conclusion drawn by Doehring [30], that,
in endemic areas the childhood age group has the highest
prevalence and intensity of infection. A study conducted
by Nmorsi et al. [31] in Schistosoma haematobium in-
fected rural Nigerians also concluded that children had a
higher prevalence of urinary schistosomiasis than their
adult counterparts with, prevalence rates of 30 (41.1%)
against 13 (20.0%) respectively. In a similar way, a
comparison between the prevalence rate of 15.5%,
recorded by Koukounari et al. [22] (which focused on
adults), and that of the current work (with prevalence rate
of 30.7% which focused on active school going children)
suggest that, there may be a significant difference in the
prevalence rate between children and adults in a commu-
nity. This observation is convincing, since children are
those who have much contact with the water sources by
involving themselves in various activities such as swim-
ming, playing and bathing in the water. Additionally, this
also means that compared to adults, children might have
little or no knowledge concerning the association of uri-
nary schistosomiasis infection with the source of the wa-
ter they have contact with.

5. Conclusion

In general, the prevalence rate of urinary schistosomiasis

OJMM



P. B. TETTEH-QUARCOO ET AL. 157

infection among the study group is fairly high with a
prevalence of 30.7% among active school children. No
association was found between gender and urinary
schistosomiasis, however, infection is high in children
whose houses are close to the water source. There was an
association between Schistosoma infection and haema-
turia detected by dipstick. It is therefore, hoped that more
efforts would be put into developing control measures to
prevent infection and reinfection of urinary schistosomi-
asis among children, even in the capital cities of deve-
loping countries, mostly in Africa.
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