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Abstract

Introduction: schistosomiasis is a neglected
tropical disease and remains a disease of public
health concern. Despite its relative importance,
paucity of information on schistosomiasis in urban
settings such as Ndola remains. Here, we present
findings on the prevalence and factors associated
with Schistosoma haematobium (S. haematobium)
infections among School-going children in the
Kawama in Ndola district in Zambia, an urban area
in the Copperbelt Province, Zambia. Methods: we
employed a cross-sectional study design among
354 school going-children between 5 and 17 years
of age between November 2020 and February
2021. A Multivariate forward step-wise logistic
regression model was used to determine the
associations of risk factors. Adjusted odds ratios
and 95% confidence intervals are reported.
Results: of the 354 school-going children included
in the analysis, 13.3% had S. haematobium
infection. Children who swam in the stream/dam
were more likely to have S. haematobium infection
as compared to those who did not (aOR 6.531,
95% Cl: 2.90-14.69). Conclusion: S. haematobium
infection is endemic among school-going children
in an urban setup of the Kawama area of Ndola
City, Zambia. There is a need for targeted
interventions to mitigate infections among this
population.

Introduction

Schistosomiasis which is also known as bilharzia
is a disease caused by species of blood
trematodes (flukes) that belong to the genus

Schistosoma [1]. Schistosomiasis is the second
most common neglected tropical disease in sub-
Saharan Africa [2,3].

Individuals can get infected during agricultural,
occupational, domestic, and recreational activities,
which involve contact with water bodies infested
with schistosome-infected snails. These water
bodies include slow-moving waters of tropical
rivers, lakes, streams, and irrigation ditches [4].
School-going children aged 5 to 15 years have
been known to have an increased risk of
Schistosoma haematobium (S. haematobium)
infection [5-7]. Other groups that are at risk
include adults in endemic areas, entire
communities living in highly endemic areas, and
people with occupations involving contact with
water bodies infested with parasites like
fishermen, farmers, irrigation workers, as well as
women doing routine domestic tasks [8].
Unhygienic and risky playing habits among
children such as swimming and/or fishing in
infested water make them wvulnerable to
infection [9-11]. Furthermore, water contact
activities, location, and mothers' occupations have
been found to be significantly associated with
urogenital schistosomiasis [12,13]. Water bodies
are a source of snail hosts with fishing and working
in gardens along the river being potential risk
factors for S. haematobium infection [14].
Infection with schistosomiasis has economic and
health impacts at the household level. Chronic
schistosomiasis may be debilitating affecting
people’s ability to work [15]. Another health effect
of schistosomiasis includes genital lesions which
heighten the risk of contracting other diseases
such as HIV and cancer of the cervix or
bladder [16].

In Zambia, the risk of Schistosoma infection has
increased and has been attributed to
environmental, socioeconomic, and demographic
factors. Environmental changes may have a
predilection for the alteration of infection risk
driven by changes in the ecology of snail
hosts [17]. There have been increased reports of
schistosomiasis from the Kawama clinic in Ndola,
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Zambia [18]. In addition, we postulate that the
presence of water bodies in this area could be a
critical driver of these cases. To understand the
magnitude of this problem and its drivers, we
conducted a study to investigate the prevalence of
schistosomiasis among school-going children in
this area and possible risk factors.

Methods

Study site: the study was conducted in Kawama of
the Ndola district of the Copperbelt Province in
Zambia from November 2020 to February 2021.
Kawama has a population density of 14.250 per
km? and 3,402 households. Children account for
75% of the total population [19]. The compound is
a waterlogged area with a lot of stagnant water
which residents use for agricultural and
recreational activities. The study included pupils
from all four schools in Kawama township
(Kawama primary school, Garden of Hope primary
school, Intulo primary school and Joy community
school in Kawama). All laboratory analyses were
done at the Kawama clinic.

Study population and study design: this was a
cross-sectional study. Pupils from grades 2 to 7 at
the selected schools had an equal chance of
participating in the study.

Sample size determination: we assumed a
prevalence (p) of 22.6% obtained from a previous
study conducted in the Chifubu area of Ndola [20].
Chifubu area is approximately 3 kilometres from
Kawama with similar population and geographical
characteristics and hence would not be affected by
clustering. The sample size was estimated using
Cochrane's formula [21];

At 95% confidence level, where n is the required
sample size, d is the margin of error estimated at
5% and z is the z-score from the normal
distribution given as 1.96. Employing a 20% non-
response we estimated the minimum sample size
of 323.

Sampling procedure: a systematic random sample
was used to select children from grades 2 to 7 to
participate in the study from the four selected
schools. The number of pupils selected from each
school was proportional to the cumulative number
at each school.

Data collection and tools: only pupils with consent
forms signed by their parents or guardians and
willing to participate in the study were enrolled.
Pupils enrolled on the study were given a urine
specimen bottle and asked to void urine in it. A
closed-ended questionnaire was administered to
the pupil by the research assistant to collect
demographic information (part A) and water
contact activities (part B). The Global Positioning
System (GPS) coordinates of homes of participants
who tested positive with S. haematobium were
taken to show the spatial distribution of
schistosomiasis in Kawama Township, Ndola. All
collected urine specimens were transported to the
Kawama Clinic laboratory for analysis. Ten (10) ml
of urine samples were collected from participants.
The urine concentration method was used. Briefly,
the specimen was centrifuged at 1500 rpm for 2
minutes, the supernatant was decanted, the
deposit was re-suspended and a drop of the
deposit was placed onto a well labelled clean
grease-free microscopic slide and covered with a
cover slip. The deposit was examined using the
X10 and then X40 objectives lenses to determine
the presence of S. haematobium infection.

Data analysis: questionnaires were checked for
completeness and consistency in Excel. The data
were exported to SPSS version 20 (IBM Corp.,
Armonk, NY, USA) for statistical analysis.
Frequency tables were used for descriptive
statistics and a spot map indicating residential
areas of participants was used to show the spatial
distribution of schistosomiasis. We used a
Stepwise Forward Logistic regression and reported
odds ratio to measure the association and
strength between variables. Univariate analysis
was done via Chi-square and all statistically
significant variables at p value 0.05 were included
in the multivariate analysis. Adjusted odds ratios
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and their corresponding 95% confidence intervals
were reported. Finally, for all analyses, a p-value of
0.05 denoted statistical significance. Missing data
was handled during data analysis via listwise
deletion.

Reliability and validity of the questionnaire: a
pilot study was used to test the reliability and
validity of the data collection tool. The study
population was the school-going children in
Chifubu, Ndola, a similar area to Kawama. The
pilot study was done among 30 participants and
the data collected in the pilot did not form part of
the main study. Results and observations from the
pilot study were used to optimise the validity and
reliability of the questionnaire for the main study.

Ethical consideration: ethical clearance for this
study was approved by the Tropical Disease
Research  Centre Ethics Committee (IRB
Registration number: 00002911). Permission was
also obtained from the District Health Office,
Ministry of Education- Ndola District Education
Board Secretary (DEBS) and National Health
Research Authority (NHRA) (Ref No:
NHRAO0002/2/03/2021). Consent forms were given
to pupils through the class teachers together with
a detailed description of the study objectives,
potential risks and benefits. Only pupils whose
parents signed the consent forms were enrolled in
this study. All pupils were found to be positive for
S. haematobium infection was referred to Kawama
clinic for management. These pupils were given a
single dose of praziquantel at 40 mg/kg body
weight. The study was of minimal risk to
participants and all data collected in the study
were restricted to the investigators. No identifiers
were used on specimens and questionnaires and
linkage to individual participants was only done for
linkage to routine care for further management
where needed.

Results

A total of 354 pupils were enrolled into the study
from a total number of 2150 eligible pupils. There
were more male participants (53.1%) than females

(46.9%). Approximately 189 (53.4%) were aged
between 5 and 10 years while only 3(0.8%) were
above the age of 15 years. Most participants were
from grade two 151 (42.7%) while the least was in
grade 7 (3.7%) (Table 1). Of the 354 pupils who
participated in the study, 47 tested positive for
schistosomiasis giving an overall prevalence of
13.3%. The highest prevalence was recorded in
males (19.1%) and the age group 11-15 years
(19.8%).

After screening independent variables for possible
association with schistosomiasis (dependent
variable) using a Chi-square, sex (p = 0.001), age
group (p = 0.004), grade (p = 0.001), playing in the
steam/dam (p < 0.001), swimming in the
stream/dam (p < 0.001) and fishing in the stream/
dam (p < 0.001) showed a statistically significant
association. These factors were therefore included
in multivariate logistic regression analysis to come
up with a final predictive model for
schistosomiasis in Kawama Township, Ndola
(Table 1).

After adjusting for possible confounding,
swimming in the stream/dam (Adjusted Odds
Ratio (AOR) = 6.531, 95% Confidence Interval (Cl):
2.90-14.69) was the water-related activity that
was independently associated with schistosomiasis
in Kawama. Fishing in the stream/dam (p < 0.001)
showed a statistically significant association in
bivariate analysis but was not significant in
multivariate analysis (p = 0.053). Participant’s
school grade was also found to be associated with
schistosomiasis with grades four (AOR 3.580, 95%
Cl 1.27- 10.12), grade six (AOR 7.349, 95% Cl 2.70-
20.00) and grade seven (AOR 9.008, 95% Cl 1.91-
42.49) showing a statistically higher likelihood of
having schistosomiasis than grade twos. Being in
grade three and grade five however, did not
statistically show any excess risk compared to
being in grade two (Table 1). From the spatial
distribution of schistosomiasis cases in Kawama
Township as shown in Figure 1, cases seem to
have been evenly distributed throughout the
township.
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Discussion

The current study investigated the prevalence of
schistosomiasis among school-going pupils from
Kawama township of Ndola district in Zambia. This
study shows that the prevalence of S.
haematobium among school-going children in
Kawama Township was 13.3%. This is similar to
findings from another study that reported 14% in
North Western Province but higher (61%) in
another study in Luapula Province [22,23]. Higher
prevalence rates have been reported in other
countries including 20.8% in North Eastern
Ethiopia [24] and 45.6% in Kwara state in
Nigeria [25]. Similarly, higher prevalence rates
have been reported from rural Norther Ghana
(33.2%), Magba subdivision of Cameroon (41.1%)
and Yemen (23.8%) [26-28]. A lower prevalence of
3.7% was reported in a study done in the
Altakamol area, Khartoum state, Sudan among
primary school-going children [29] while less than
one percent positivity for S. haematobium was
reported in a study done in villages surrounding
Lake Nyasa [30]. A study done in Um-Asher Area,
Khartoum, Sudan reported a prevalence of
12.9% [31], findings that are in agreement to those
in the current study among school-going children
in Kawama, Ndola. Rural areas have a higher
prevalence compared to urban areas in Zambia.
These differences in the prevalence of S.
haematobium reported in different communities
could be attributed to differences in the
distribution of predisposing factors such as
swimming in water bodies contaminated with
Schistosoma infected snails and the coverage and
effectiveness of public health interventions against
the parasite. Additionally, differences in socio-
economic status between rural and urban areas
could be a driver of infection [32].

This study found that a pupil’s grade was
associated with S. haematobium infection in
Kawama Township. Participants in grades four, six,
and seven showed a statistically higher likelihood
of having S. haematobium infection than those in
grade two. Being in grade three and grade five,

however, did not statistically show any excess risk
compared to being in grade two. Sex was not
found to be statistically significant in multivariate
analysis. However, in bivariate analysis, male
participants were more likely to be infected
(19.1%) with S. haematobium than their female
counterparts. The findings are consistent with
results reported in other studies [25,27,29,33,34].
In contrast, two previous studies found no
significant difference in Schistosoma infection
between males and females [24,31]. This could be
explained by the fact that different communities
have different activities for male and female
children which could predispose them to S.
haematobium infection differently.

Our study established that water contact activities
like swimming in the stream/dam were
significantly associated with S. haematobium
infection. Similar findings have been reported in
Ivory Coast [35], Ghana [26], Nigeria [25,33], and
Zambia [22]. On the contrary, other water contact
activities like fishing in the stream/dam, gardening
along the stream/dam, washing plates or clothes
in the stream/dam, and playing and drawing water
in the stream/dam were not found to be
significantly associated with S. haematobium
infection in this study.

Being a resident near water bodies has been
reported to increase the risk of S. haematobium
infection [5,26,36,37]. However, in this present
study, the cases were evenly distributed across
Kawama township with no visible clustering
around water bodies. This could mean that all the
children in Kawama had equal access to the water
bodies despite the differences in the proximity of
their residential areas to the water bodies. Hence,
the need to educate pupils on the dangers of
playing in various water bodies.

Study limitation: our study was limited to the
Kawama area in Ndola and findings from this study
may not be representative of other populations. In
addition, our study may be limited in the scope of
risk factors investigated as only three were added
to the regression model. However, this is the first

Chileshe Sandema et al. PAMJ - 45(170). 18 Aug 2023. - Page numbers not for citation purposes. 5


https://www.panafrican-med-journal.com

Article 3

PanAfrican
“.. Medical
000 Journal

study to investigate schistosomiasis in this area
and our findings are key in formulating control
measures.

Conclusion

Schistosomiasis is a public health problem in
Kawama Township with a prevalence of 13.3%
among pupils aged 5 to 17 years. Water contact
activities like  swimming propagate its
transmission. Pupils in grades four, six, and seven
are more likely to be infected with
S. haematobium.

Recommendations: there is a need for
interventions such as targeted preventive
chemotherapy and health education on the risk
factors associated with schistosomiasis. We
recommend annual treatment of all school-going
children with a single dose of praziquantel at 40
mg/kg body weight. In addition to this, swimming
in cercariae-infested water should be heavily
discouraged and/or prohibited. Health education
should be conducted among all school-going
children and their parents or guardians. These
strategies can help reduce the prevalence and
morbidity of schistosomiasis. Additionally, we
recommend more research in areas similar to
Kawama in Ndola district to describe the
epidemiology of schistosomiasis.

What is known about this topic

e Schistosomiasis is the second most
common neglected tropical disease in sub-
Saharan Africa;

e Sub-Saharan Africa accounts for 13% of the
global population yet disproportionally
harbors 90% of the global schistosomiasis
cases.

What this study adds
e The identification of pupils in grades four,
six, and seven as being more likely to be
infected with S. haematobium provides an
avenue for targeted community
interventions in Kawama township, Ndola,
Zambia;

e The magnitude of the public health of
schistosomiasis among pupils aged 5 to 17
years in Kawama township, Ndola, Zambia
was 133 cases per 1000 pupils;

e Water contact activities like swimming
propagates schistosomiasis transmission
among pupils aged 5 to 17 years in
Kawama township, Ndola, Zambia.
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Table 1: demographic characteristics of participants

Demographic factors Number of participants | Percentage (%)
Sex

Male 188 53.1
Female 166 46.9
Age of participants (years)

5-10 189 534
11-15 162 45.8
>16 3 0.8
Grade

2 151 42.7
3 31 8.8
4 50 14.1
5 50 14.1
6 59 16.7
7 13 3.7
Primary school

Chawama primary school 77 21.8
Intulo primary school 183 51.7
Joy community school 36 10.2
Garden of hope community school | 58 16.4
Total 354 100
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Table 2: bivariate analysis of factors associated with schistosomiasis

Risk factors Cases (%) | None cases (%) | Chi-square | P-value
Sex

Male 36 (19.1) | 152 (80.9) 1

Female 11 (6.6) | 155 (93.4) 12.006 0.001
Age group (years)

5-10 15(7.9) | 174 (92.1)

11-15 32(19.8) | 130(80.2) 11.042 0.004
> 16 0(0.0) 3 (100)

Grade

2 9 (6) 142 (94.0)

3 3(9.7) 28 (90.3)

4 10 (20) 40 (80) 20.418 0.001
5 6 (12) 44 (88)

6 15 (25.4) | 44 (74.6)

7 4(30.8) |9(69.2)

Swimming

Yes 35(29.2) | 85(70.8)

No 12 (5.1) | 222 (94.9) 39.809 <0.001
Gardening near stream/dam

Yes 3 (5.5) 52 (94.5)

No 44 (14.7) | 255 (85.3) 3.460 0.063
Washing in the stream/dam

Yes 13 (16.7) | 65 (83.3)

No 34 (12.3) | 242 (87.7) 0.998 0.318
Fishing in the stream/dam

Yes 17 (37.0) | 29 (63.0)

No 30(9.7) 278 (90.3) 25.747 <0.001
Drawing water from stream/dam

Yes 11 (17.2) | 53(82.8)

No 36 (12.4) | 254 (87.6) 1.038 0.308
Washing plates from the stream/dam

Yes 12 (21.1) | 45 (78.9)

No 35(11.8) | 262 (88.2) 3.568 0.059
Total 47 (13.3) | 307 (86.7)
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Table 3: multivariate analysis of factors associated with schistosomiasis

Factors Adjusted odds ratio (AOR) | 95% confidence interval

Lower limit | Upper limit

Demographic factors

Sex

female 1

male 1.632 0.71 3.74
Participant’s grade

Grade 2 1

Grade 3 2.515 0.58 10.90
Grade 4 3.580 1.27 10.12
Grade 5 2.671 0.82 8.73
Grade 6 7.349 2.70 20.00
Grade 7 9.008 1.91 42.49

Water-related activities

Residence near a water body | 1

Swimming 6.531 2.90 14.69
Fishing 2.261 0.99 5.17
KAWAMA MAP 1:16,000

Abbreviations

1. Garden of Hope Private School
2. Chawama Primary School

3. Intulo Primary School

4. Joy Community School

Zone 1

Zone 2 = Market Area

Zone 3 = Kamanda

Zone 4

Zone 5 = Habitat and Pine Grove
Zone 6

Zone 7

e Children positve with Schistosomiasig Haematobium‘\‘
Roads 5 *
—— Kansenshi River Chl Tk
swamp Area v
Business Area
Kawama Clinic
Schools

1N

Blue Water
L2221 kawama final "
Water treatment plant " - . lango Boss

Figure 1: spatial distribution of schistosomiasis cases in Kawama
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