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Abstract: This study aimed to determine the prevalence and demographic distribution of
schistosomiasis in the Eastern Cape Province of South Africa through a cross-sectional retrospective
analysis using secondary data from patients with microscopically confirmed schistosomiasis
collected between 2019 and 2020. The study focused on both rural and semi-urban areas, including
Bizana, Butterworth, Centane, Elliotdale, Flagstaff, Idutywa, Lusikisiki, Libode, Mganduli, Port St.
Johns, Willowvale, and Mthatha. Data were obtained from three districts: Alfred Nzo, Amatole, and
OR Tambo, covering both rural and semi-urban regions. The study included patients of all ages who
submitted urine samples for schistosomiasis testing in the specified districts. A simple random
sampling method was used to select 337 clinical records from the National Health Laboratory
Service (NHLS) of Mthatha. Hospital records from the NHLS Microbiology Department of Mthatha
were analyzed using SPSS version 20. Statistical tests, including Fisher’s exact test, Pearson’s Chi-
squared test, and Wilcoxon rank sum test, were employed to compare demographic variables. The
Shapiro-Wilk test was used to assess the normality of quantitative data. St Barnabas Laboratory had
the highest frequency of cases (34.1%), followed by Greenville Depot (17.8%) and Willowvale
Laboratory (11.3%). Most cases were in the 10-19 age group (63.4%), followed by those under 10
years (24.9%). Males constituted 76.4% of the cases, while females accounted for 23.6%. Viable ova
were observed in 98.2% of the samples. The study highlights a significant prevalence of
schistosomiasis in the Eastern Cape Province, with a higher incidence in rural areas and among
males aged 10-19. These findings underscore the need for targeted public health interventions and
continuous monitoring to control and prevent schistosomiasis in the region.
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Introduction

Schistosomiasis, also known as Bilharzia, is an infectious disease caused by trematode flukes of
the genus Schistosoma [1]. Recognized as a neglected tropical disease (NTD), it is estimated that
approximately 732 million people worldwide are susceptible to this infection [2]. In sub-Saharan
Africa, schistosomiasis is the second most widespread NTD after malaria [3]. The African continent
is affected by four Schistosoma species: Schistosoma mansoni (intestinal), Schistosoma haematobium
(urogenital), Schistosoma intercalatum (intestinal), and Schistosoma guineensis (intestinal) [4].
Among these, S. mansoni and S. haematobium are the most prevalent and widespread, while S.
intercalatum and S. guineensis are rare and confined to central African countries [5].

Humans contract schistosomiasis through contact with freshwater contaminated with skin-
penetrating cercariae [3]. Acute infections can cause symptoms such as malaise, skin rashes, fever,
and abdominal pain, while chronic infections are associated with liver, lung, intestinal, or urogenital
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diseases, depending on the Schistosoma species involved [6]. Prolonged exposure to the infection can
lead to severe complications, including bladder cancer, pulmonary hypertension, and urinary tract
obstructions, potentially resulting in death. In endemic regions, schistosomiasis predominantly
affects children aged 5 to 15 years and populations living near water bodies [6]. Factors contributing
to the high risk among school-aged children include poor hygiene, frequent exposure to
contaminated water, and low levels of education. The disease is more prevalent in impoverished
rural communities, particularly in areas where fishing and agriculture are common. Daily activities
such as washing clothes and fetching water from infected rivers expose women and children to the
infection, while recreational activities like swimming in contaminated water bodies increase
children’s vulnerability [2]. Schistosomiasis negatively impacts children’s development, pregnancy
outcomes, and agricultural productivity, perpetuating poverty among approximately 500 million
inhabitants of sub-Saharan Africa [3].

Diagnosis of schistosomiasis involves microscopic examination of stool and urine samples to
detect Schistosoma eggs, which are identifiable by their distinctive size, shape, and lateral spine [7].
Preventative measures include providing access to clean tap water, preventing sewage contamination
of freshwater, and removing intermediate host snails [1]. Praziquantel is an effective treatment,
curing 75%-85% of S. haematobium and 65%-85% of S. mansoni infections [8].

Currently, there is limited documented literature on the incidence of schistosomiasis in the
Eastern Cape province. This gap in knowledge underscores the necessity of conducting a
retrospective study to ascertain the incidence of schistosomiasis in three districts of the Eastern Cape
from 2019 to 2021. This study aims to evaluate the negative impacts of schistosomiasis on the
community and compare its incidence across the three major districts of the Eastern Cape province.

Methods
Study Design and Setting

A cross-sectional retrospective study was conducted using secondary data from patients with
microscopically confirmed schistosomiasis collected between 2019 and 2021. The study covered three
districts in the Eastern Cape Province: Alfred Nzo, Amatole, and OR Tambo. Both rural and semi-
urban areas were included, with rural areas comprising Bizana, Butterworth, Centane, Elliotdale,
Flagstaff, Idutywa, Lusikisiki, Libode, Mqanduli, Port St. Johns, and Willowvale, and the semi-urban
area being Mthatha.

Population and Sampling

The study population included patients of all ages who submitted urine samples for
schistosomiasis testing in the specified districts. After ethical approval (protocol number 129/2021), a
simple random sampling method was used to select 337 clinical records from the NHLS of Mthatha.
There were no exclusion criteria, and patients of all ages and genders during the study period were
included. The data information includes demographic characteristics of the participants, Geographic
distribution of the disease, as well as Leucocytes, Erythrocytes, Epithelial cells, Casts, Crystals,
Parasite, and bacterial culture results. All these information was transferred on excel sheet for data
analysis.

Data Analysis

Hospital records from the National Health Laboratory Services (NHLS) Microbiology
Department of Mthatha were analyzed using SPSS version 20. Statistical tests, including Fisher’s exact
test, Pearson’s Chi-squared test, and Wilcoxon rank sum test, were employed to compare
demographic variables. The Shapiro-Wilk test was used to assess the normality of quantitative data.
Descriptive statistics were used to summarize the data, and results were presented in the form of
graphs and tables.


https://doi.org/10.20944/preprints202410.0311.v1

Preprints.org (www.preprints.org) | NOT PEER-REVIEWED | Posted: 4 October 2024 d0i:10.20944/preprints202410.0311.v1

Results

A total of 337 Schistosoma spp. positive patient records were obtained from the National Health
Laboratory Service (NHLS) of Mthatha, Microbiology Department. The study encompassed patients
of all ages from three districts in the Eastern Cape: Alfred Nzo, Amatole, and OR Tambo. Detailed
demographic information is presented in Table 1.

Demographic Characteristics

The demographic characteristics of the study population are summarized in Table 1. Age
distribution showed the highest prevalence in the 10-19 age group 61.1%, followed by the 0-9 age
group (24%), the age group of 20 and above was 14.8%.

Table 1. Demographic Characteristics of Study Population.

Category Subcategory Frequency Valid Percent
Patient Age Group <10 81 249

10-19 206 63.4

20+ 50 11.7

Total 337 100.0
Patient Gender Male 243 76.4

Female 94 23.6

Total 337 100.0

Geographic Distribution

The geographic distribution of schistosomiasis cases revealed that the majority were from OR
Tambo district (73.3%, 95% CI: 65.9-80.7), followed by Amatole (20.7%, 95% CI: 13.8-27.5) and Alfred
Nzo (6%, 95% CI: 1.9-10.1). Laboratory frequencies show that St Barnabas Laboratory had the highest
frequency of cases (34.1%), followed by Greenville Depot (17.8%) and Willowvale Laboratory (11.3%).

Bacterial Culture Results

Bacterial culture results indicated that 33.3% (95% CI: 25.4-41.2) of the patients had a positive
bacterial culture, while 20.6% (95% CI: 13.8-27.4) had a negative bacterial culture.

Statistical Analysis

The median age of females was 14 years (IQR: 11.0-19.2), while the median age of males was 12
years (IQR: 10.0-14.0), with a statistically significant difference (p=0.013). Age-specific prevalence
rates showed significant differences between genders in the 0-9 (p=0.003) and 20-29 (p=0.003) age
groups. Geographic distribution analysis indicated no significant difference in prevalence between
genders in OR Tambo (p=0.11) and semi-urban areas (p=0.4).
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Table 2. Summary of Diagnostic and Epidemiological Data for Schistosomiasis in Eastern Cape.

Category Subcategory Frequency Percent Valid Cumulative
Percent Percent
Sample Type Urine 333 98.8
Blood 1 0.3
Bothglr(i)rcl)ed and 3 0.9
Total 337 100.0
Leucocytes <750000 118 65.9
750000+ 61 34.1
Total 179 100.0
Erythrocytes <750000 58 31.7
750000+ 125 68.3
Total 183 100.0
Epithelial cells 1+ 65 34.6
2+ (Moderate) 15 8.0
3+ (Numerous) 9 4.8
Not Observed 99 52.7
Total 188 100.0
Casts Casts Present 45 23.9
Not Observed 143 76.1
Total 188 100.0
Crystals Crystals Present 14 4.2 100.0 100.0
Missing 323 95.8
Total 337 100.0
Parasite Parasite Present 8 88.9
Not Observed 1 11.1
Total 9 100.0
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Schistosoma

. Viable ova observed 331 98.2
Haematobium ova
No ova observed 6 1.8
Total 337 100.0
Antimicrobial Present 117 46.4
Substances
Absent 135 53.6
Total 252 100.0
Erythrocytes during 1+ 1 53
Ova Exam
2+ (Moderate) 19 8.4
3+ (Numerous) 193 85.4
Not Observed 2 0.9
Total 226 100.0
. Sensitive to one
Sensitivity Status Antibiotics 40 87.0
Sensitive to two
4 7
Antibiotics 8
Sensitive to three ” 43

Antibiotics

Total 46 100.0
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Geo-mapping of Schistosoma Haematobium in Eastern Cape of South Africa
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Figure 1. Distribution of samples across different laboratories, the age groups of patients, and the

gender distribution.

Laboratory Frequency Patient Age Group Frequency
BAMBISANA DEPOT
BUTTERWORTH LABORATORY
GREENVILLE DEPOT
HOLY CROSS LABORATORY
g ISILIMELA DEPOT §
g MADWALENI LABORATORY 6
°
S NELSON MANDELA ACADEMIC LABORATORY 2’
g ST BARNABAS LABORATORY g
ki ST ELIZABETH LABORATORY 3
ST PATRICK LABORATORY
TAFALOFEFE DEPOT 4
WILLOWVALE LABORATORY 4
ZITULELE LABORATORY i ‘
0 20 40 60 80 100 120 25 50 75 100 125 150 175 200
Frequency Frequency
Patient Gender Frequency
a
3
2
5
(V)
b=
2
g
0 Sb 160 15’0 260 250
Frequency
Figure 2. Geo-mapping of Schistosoma haematobium in Eastern Cape of South Africa.
Discussion

Schistosomiasis, a parasitic disease caused by blood flukes of the genus Schistosoma, remains a
significant public health challenge in many tropical and subtropical regions. The risk factors
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associated with schistosomiasis are multifaceted, encompassing environmental, socio-economic, and
behavioral elements. The presence of freshwater bodies that harbor the intermediate snail hosts is a
primary environmental risk factor for schistosomiasis. These snails release larval forms of the

parasite, which can penetrate human skin upon contact with infested water. Regions with abundant

lakes, rivers, and irrigation systems, particularly in sub-Saharan Africa, are hotspots for transmission

[9]. Seasonal variations and water management practices also influence the prevalence of the disease,

with higher transmission rates often observed during the rainy season when water bodies expand

and human contact with water increases [10].

Schistosomiasis, also known as bilharzia, is a parasitic disease that significantly impacts public
health, particularly in tropical and subtropical regions. The distribution and prevalence of
schistosomiasis are heavily influenced by various socio-demographic factors, including age, gender,
socio-economic status, and geographic location. Addressing these factors through targeted
interventions, improved access to healthcare, and comprehensive health education programs is

crucial for the effective control and eventual elimination of schistosomiasis.

The findings of this study indicate a significant prevalence of schistosomiasis in the Eastern Cape
Province, particularly in rural areas. The high prevalence in rural areas may be attributed to limited
access to clean water and sanitation facilities, which are critical factors in the transmission of
schistosomiasis. Age and gender are critical factors in the epidemiology of schistosomiasis. Studies
have shown that school-aged children and young adults are at a higher risk of infection due to their
frequent contact with contaminated water sources [11]. This age group often engages in activities
such as swimming, fishing, and playing in water, which increases their exposure to the parasite.
Additionally, women, particularly those involved in domestic chores, are also at significant risk.
Female genital schistosomiasis is a severe manifestation of the disease that affects many women in

endemic regions [12]. Socio-economic status plays a pivotal role in the prevalence of schistosomiasis.
The disease predominantly affects poor and rural communities where access to clean water and
adequate sanitation is limited [13]. In these areas, people are more likely to encounter contaminated
water, increasing their risk of infection. Furthermore, lower socio-economic status is often associated
with limited access to healthcare services, which can delay diagnosis and treatment, exacerbating the
disease burden [14].

Geographic location is another significant determinant of schistosomiasis prevalence. The

disease is most prevalent in sub-Saharan Africa, which accounts for over 85% of the global cases. In
these regions, environmental factors such as the presence of freshwater bodies that harbor the
intermediate snail hosts contribute to the high transmission rates. Additionally, socio-cultural
practices and local water management strategies can influence the spread of the disease.

The knowledge, attitudes, and practices (KAP) of individuals and communities regarding
schistosomiasis also influence its prevalence. In many endemic areas, there is a lack of awareness
about the disease and its transmission routes. Misconceptions and cultural beliefs can hinder the
adoption of preventive measures and the utilization of treatment services. Comprehensive health
education programs tailored to the local context are essential to improve KAP and reduce the disease
burden.

The socio-demographic variables discussed above significantly influence the population of
patients with schistosomiasis. Addressing these factors through targeted interventions, improved
access to healthcare, and comprehensive health education programs is crucial for the effective control
and eventual elimination of schistosomiasis. The risk of Schistosoma infections transmission increases
with varying factors. These risk factors associated with schistosomiasis are diverse and
interconnected. Environmental conditions, socio-economic status, occupational exposure, behavioral
practices, and demographic characteristics all contribute to the transmission and prevalence of the
disease. Addressing these risk factors through comprehensive public health strategies, including
improved water and sanitation infrastructure, health education, and targeted treatment programes, is
essential for the effective control and eventual elimination of the disease.

Socio-economic status is a critical determinant of schistosomiasis risk. The disease
predominantly affects impoverished communities with limited access to clean water and adequate
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sanitation. In these areas, people are more likely to use contaminated water for drinking, bathing,
and other domestic activities, increasing their exposure to the parasite. Additionally, lower socio-
economic status often correlates with reduced access to healthcare services, leading to delayed
diagnosis and treatment. Occupational exposure, particularly those that involve frequent contact
with water are associated with a higher risk of schistosomiasis. Agricultural workers, fishermen, and

individuals involved in irrigation projects are particularly vulnerable. These occupations often

require prolonged exposure to infested water, facilitating the transmission of the parasite. Women

engaged in domestic chores, such as washing clothes in rivers or lakes, are also at significant risk.

Behavioral practices play a significant role in the transmission of schistosomiasis. Activities such as

swimming, bathing, and playving in contaminated water are common among school-aged children,

making them one of the most affected groups. Lack of awareness about the disease and its

transmission routes further exacerbates the risk. In many endemic areas, cultural practices and

misconceptions about the disease hinder the adoption of preventive measures.

Schistosomiasis, particularly caused by Schistosoma haematobium, presents various diagnostic
and epidemiological challenges. The data provided by this study offers insights into the sample types,
cellular components, and other diagnostic parameters associated with schistosomiasis. Comparing
these findings with other research can highlight similarities and differences in the epidemiology and
pathology of the disease. Many samples in the provided data were urine (98.8%), with very few blood
samples (0.3%) or both blood and urine samples (0.9%). This aligns with the standard diagnostic
practice for S. haematobium, which primarily affects the urinary tract, making urine the most relevant

sample type for detecting ova. Other studies also emphasize the use of urine samples for diagnosing
urogenital schistosomiasis due to the high concentration of eggs in urine. The presence of leucocytes
and erythrocytes in urine is indicative of inflammation and bleeding in the urinary tract, common in
schistosomiasis. In the provided data, 65.9% of samples had leucocyte counts below 750,000, while
34.1% had counts above this threshold. For erythrocytes, 68.3% of samples had counts above 750,000.
These findings are consistent with other research indicating that schistosomiasis often leads to
hematuria (blood in urine) and pyuria (pus in urine) due to the inflammatory response to the eggs.

Epithelial cells and casts in urine are markers of renal and urinary tract pathology. In the
provided data, 34.6% of samples had 1+ epithelial cells, while 23.9% had casts present. This is like
findings in other studies where epithelial cell shedding and cast formation are observed in patients
with schistosomiasis, reflecting damage to the urinary tract lining. The presence of crystals and yeast
in urine can indicate secondary infections or metabolic disturbances. In the provided data, 4.2% of
samples had crystals, and 80% of yeast-positive samples had yeast present. These findings are less
commonly reported in schistosomiasis-specific studies but can occur due to the compromised urinary
tract environment.

The presence of parasites and viable S. haematobium ova in most samples (88.9% and 98.2%,
respectively) confirms active infection. These high detection rates are consistent with other studies in
endemic areas where the prevalence of S. haematobium is high.

Antimicrobial Substances and Sensitivity Status

The presence of antimicrobial substances in 46.4% of samples and varying sensitivity to
antibiotics reflect the potential for secondary bacterial infections and the need for appropriate
antimicrobial therapy. This is supported by other research indicating that schistosomiasis patients
often require treatment for concurrent bacterial infections.

The provided data on schistosomiasis aligns with findings from other research in terms of
sample types, cellular components, and diagnostic parameters. The high prevalence of urinary tract
involvement, the presence of inflammatory markers, and the need for timely sample processing are
consistent themes. These similarities underscore the importance of standardized diagnostic practices
and comprehensive management strategies to address the multifaceted impact of schistosomiasis.
The study, therefore, highlights the need for targeted public health interventions and continuous
monitoring to control and prevent schistosomiasis in the Eastern Cape Province. Efforts should focus
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on improving access to clean water and sanitation, as well as raising awareness about the disease and
its transmission.

Demographic Characteristics of studied population demonstrate interesting trend in the
prevalence of schistosomiasis in Eastern Cape, South Africa. The study shows a significantly higher
prevalence of schistosomiasis in males (78.7%) compared to females (21.3%). This aligns with other
studies, such as one conducted in Ethiopia, which also found higher prevalence rates in males [15].
However, some studies, like those in urban and peri-urban settings, have reported less pronounced
gender differences [16]. Age plays important role in transmission of schistosomiasis globally. In this
study, the highest prevalence was observed in the 10-19 age group (69.3%), followed by the 0-9 age
group (22%). This is consistent with global trends where school-aged children are often the most
affected due to their increased exposure to contaminated water [17]. A systematic review in Ethiopia
also found higher prevalence among pediatric age groups [15].

Geographic distribution of schistosomiasis in Eastern Cape of South Africa indicates that most
cases were from OR Tambo district (73.3%), followed by Amatole (20.7%) and Alfred Nzo (6%). This
regional concentration is like findings in other endemic areas where certain districts or regions report
higher prevalence due to environmental and socio-economic factors. For instance, a study in Nigeria
found significant regional variations in schistosomiasis prevalence [18]. The study found that 33.3%
of patients had a positive bacterial culture. This is an interesting finding as it suggests a co-infection
scenario, which is not uncommon in schistosomiasis-endemic areas. Other studies have also reported
bacterial co-infections, which can complicate the clinical management of schistosomiasis [11]. The
findings of this study show that there are statistically significant differences in age-specific prevalence
rates between genders in the 0-9 and 20-29 age groups. This is consistent with other research that has
shown age and gender-specific variations in schistosomiasis prevalence [15]. While this study focuses
on specific districts, other studies have highlighted the differences between urban and rural
prevalence. For example, a systematic review [16] found that urban areas are increasingly reporting
schistosomiasis cases, although traditionally considered a rural disease. Though this study did not
consider association between schistosomiasis and anemia, some literature [15] show that there is
strong association of schistosomiasis with anemia particularly in children and pregnant women
which calls for concern. This could be an area for further investigation in Eastern Cape of South
Africa.

Overall, this study’s findings are largely consistent with existing literature, particularly
regarding gender and age distribution. However, the geographic concentration and bacterial co-
infection rates provide additional insights that could be valuable for targeted interventions.

The Implications of This Research
The implications of this research on the incidence and partial geo-mapping of schistosomiasis in
the Eastern Cape are significant and multifaceted:

Public Health Improvement

By identifying the incidence rates and geographical distribution of schistosomiasis, this study
can help public health officials target interventions more effectively. This could lead to better
allocation of resources, such as medications and educational programs, to the areas most affected.

Policy Development

The findings can inform policymakers about the severity and spread of schistosomiasis in the
Eastern Cape, prompting the development of targeted health policies and strategies to combat the
disease. This could include improved sanitation infrastructure, access to clean water, and health
education campaigns.
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Community Awareness and Education

Increased awareness and understanding of schistosomiasis among local communities can lead
to better prevention practices. Educating communities about the risks and prevention methods can
reduce the incidence of the disease.

Economic Impact

By reducing the prevalence of schistosomiasis, the study can contribute to improved agricultural
productivity and economic stability in affected areas. Healthier populations are more capable of
contributing to the local economy, particularly in rural areas where agriculture is a primary
livelihood.

Future Research

The study can serve as a foundation for future research on schistosomiasis in the region. It can
highlight areas that require further investigation, such as the effectiveness of different intervention
strategies or the long-term impacts of the disease on affected populations.

Global Health Contributions

The research adds to the global body of knowledge on neglected tropical diseases, contributing
valuable data that can be used by international health organizations to develop broader strategies for
combating schistosomiasis worldwide.

Conclusion

The study on schistosomiasis in the Eastern Cape highlights significant diagnostic and
epidemiological insights, particularly through geomapping. The data underscores the high
prevalence of Schistosoma haematobium, primarily diagnosed via urine samples, reflecting the
urinary tract’s involvement. The presence of inflammatory markers like leucocytes and erythrocytes
in urine aligns with other studies, indicating common symptoms such as hematuria and pyuria.

Demographically, the study shows a higher prevalence in males (78.7%) and the 10-19 age group
(69.3%), consistent with global trends. Geographically, most cases were concentrated in the OR
Tambo district (73.3%), suggesting regional environmental and socio-economic factors at play.

The findings emphasize the need for targeted public health interventions, improved sanitation,
and community education to control and prevent schistosomiasis. The study’s alignment with
existing literature on gender, age distribution, and the presence of bacterial co-infections provides a
robust basis for developing effective health policies and strategies in the Eastern Cape.
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