
DOI 10.2478/helm-2023-0005

28

HELMINTHOLOGIA, 60, 1: 28 – 35, 2023

Prevalence and distribution of urinary schistosomiasis among senior primary school 
pupils of Siphofaneni area in the low veld of Eswatini: A cross-sectional study

T. S. B. MASEKO1, S. K. S. MASUKU2, S. V. DLAMINI3, C.-K. FAN4,*

1Research Department, University Research Co., LLC; 2Department of Community Health; 3Department of Environmental Health 
Sciences, Faculty of Health Sciences, University of Eswatini; 4,*Department of Molecular Parasitology and Tropical Diseases, School of 

Medicine, College of Medicine, Taipei Medical University, 250, Wu-Xing Street, Taipei, Taiwan, E-mail: tedfan@tmu.edu.tw

Article info

Received April 5, 2022
Accepted February 21, 2023

Summary

A cross-sectional survey of Schistosoma haematobium prevalence was conducted among senior 
primary school pupils of Siphofaneni area, Eswatini. This area is devoid of potable water, with a 
newly constructed Lubovane dam and an LUSIP irrigation scheme. The objective of the study was 
to investigate the distribution of urinary schistosomiasis among Siphofaneni senior primary school 
pupils. Using simple random sampling, 200 partcipants were enroled from four of six schools in the 
area. Ten millimetres (10 ml) of urine samples were obtained from each participant and examined for 
S. haematobium eggs. The intensity of the infection was estimated by calculating the total number of 
S. haematobium eggs present in 10 ml urine. Out of 200 participants, 45% (n = 91) were males, and 
55% (n = 109) were females. The mean age for participants was 13 years, and almost half (47%, n 
= 94) were in Grade 5. Overall, the prevalence of S. haematobium infection was 16% (32/200). More 
than half (59%, 19/32) of the Schistosomiasis cases were from females.  Positive and signifi cant 
associations were observed between the number of eggs (χ²=170.9) and the presence of red blood 
cells (χ²=49.2) at p = 0.001. In conclusion, the prevalence of Schistosomiasis is high among pupils 
enrolled in Siphofaneni area primary schools that needs comprehensive treatment and education to 
prevent from S. haematobium infection.
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Introduction

Human schistosomiasis is a chronic disease caused by the blood 
fl ukes belonging to the genus Schistosoma. Schistosoma haema-
tobium (S. haematobium), S. mansoni, S. japonicum, S. mekongi 
and S. intercalatum are the main species causing human infections 
(Geleta et al., 2015), which is the second major Neglected Tropical 
Diseases (NTDs) next to malaria. It affects over 250 million peo-
ple globally whilst approximately 179 million people (Sacolo et al., 
2018), especially children. People living within irrigation schemes 
or close proximity to dam reservoirs, primarily in sub-Saharan Af-
rican settings are at high risk (Chitsulo et al., 2000; Steinmann et 

al., 2006; Weerakoon et al., 2015). Estimated more than 200,000 
deaths occurs globally per annum due to schistosomiasis, and its 
burden is high in Africa with at least 90 % of those requiring treat-
ment living in this region (Clements et al., 2009; Lai et al., 2015). 
Several factors including intensities of infection, concomitant infec-
tions, and immunologic predisposition partly explain this variation 
(Hafez et al., 1991; Fulford et al., 1998; King, 2010).
Water contact practices predispose people to schistosomiasis. All 
human Schistosoma infections follow direct contact with fresh wa-
ter that harbours cercariae. When the person comes into contact 
with infested water, the cercariae penetrates the skin into the blood 
stream (Asundi et al., 2019).
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The Kingdom of Eswatini (KES) is facing a high burden of com-
municable diseases particularly Human Immunodeficiency Virus 
(HIV), Tuberculosis and NTDs such as schistosomiasis. Children 
are the most affected group (Sanchez-Padilla et al., 2012; Horter 
et al., 2019). In 1984, a school survey conducted in the northern 
Lowveld reported a high prevalence (58 %) of urinary schistoso-
miasis with children 10 ~ 14 years old demonstrating a prevalence 
of 65.1 % (Chaine, 1984). Schistosoma mansoni was essentially 
limited to the Lowveld with a general prevalence of 18 % (Hort-
er et al., 2019). In 2010, a similar survey conducted among the 
residents in the same study area revealed S. haematobium prev-
alence of 6.1 % (18/295) (Chu et al., 2010). Amongst suspected 
patients who visited the national bilharzia laboratory between 2007 
and 2009, positive cases of S. haematobium were above 80 % 
(Rollinson et al., 2013). Positive cases among the suspected cas-
es between 1999 and 2010 ranged from 60 % to 88 % (Rollinson 
et al., 2013). Another study conducted in the Northwestern Es-
watini showed that schistosomiasis was a problem in Eswatini. Its 
findings revealed that the prevalence of S. haematobium infection 
was 5.3 % (21/395) with a AMI of 46.5. Boys had higher prev-
alence (7.1 %, 13/182) and AMI (50.4) than girls (3.8 %, 8/213; 
40.0) did (p < 0.05) (Liao et al., 2011). Noteworthy is that the cur-
rent prevalence of S. mansoni is unknown, unlike S. haematobium 
which prompts haematuria and force patients to seek medical at-
tention, while S. mansoni does not show acute disease. In an ef-
fort to control the burden of schistosomiasis, the National Bilharzia 
Control Program (NBCP) was established in 1982 and was known 
as the Bilharzia Control Unit with the mandate to control bilharzia 
(Rollinson et al., 2013). In 2005, the program then became known 
as National Bilharzia Worm Control Program (NBWCP), follow-
ing the expansion of its mandate to control both schistosomiasis 
and soil-transmitted helminthic infections (Maseko et al., 2018). It 
has been providing health education and routine de-worming of 
school-aged children every year since 2005 for routine control of 
bilharzia and other worm infections in the Lowveld, Middleveld, 
and Highveld of Eswatini with its efforts concentrated on high 
prevalence areas (Maseko et al., 2018). However, the de-worming 
programme was suspended in 2010 by the Ministry of Health, and 
as such the burden of worm infection is likely to have increased 
among the children since then (Maseko et al., 2018). 
Many probable factors predispose people to schistosomiasis 
infection in Eswatini. For instance, the country still has sanitary 
problems. Only 59 % of the rural population has pit latrines and 
about 18 % still uses surface water (Kowalkowski et al., 2007). 
The Siphofaneni area is among the areas without sanitary water 
supply and local residents rely on rivers and dams for daily water 
needs. People of Siphofaneni use these water sources for domes-
tic, recreational and agricultural purposes. This area located in the 
Lowveld of Eswatini experiences high temperatures, and the river 
flow is slow inland forming stagnant pools allowing vector snails to 
breed (Kowalkowski et al., 2007). 
Since 2010, Lubovane dam and Lower Usuthu Smallholder Irri-

gation Project (LUSIP) managed by Eswatini Water Development 
Enterprise (EWADE) became the source of water in Siphofaneni 
(African Water Facility & African Development Bank, 2009). Such 
developments have likely increased schistosomiasis exposure and 
infection among the residents. For instance, in some parts of Sen-
egal, schistosomiasis was encroached during dam construction 
and in 3 – 4 years it had spread rapidly and intensely. The mean 
prevalence of S. mansoni rose from 4.4 % in the lower Delta-Sen-
egal River to 71.8 % with a mean number of 2088 eggs/g of faeces 
(Talla et al., 1990; Picquet et al., 1996). S. haematobium rose from 
a mean prevalence of 0.37 % in the lower valley to 41.5 %, with a 
mean egg count of 313/10 ml of urine (Verlé et al., 1994). More-
over, children are at a greater risk for schistosomiasis infection, 
particularly 5 to 14 years old, due to their water contact behaviours 
(Colley et al., 2014; Ezeamama et al., 2018). In Kenya, a study 
on S. haematobium in two villages found that being 10 – 12 years 
had significant odd of infection (OR= 4.17, p < 0.05) (Njaanake 
et al., 2016). It is also worth noting that after the establishment of 
the Lubovane dam and LUSIP irrigation scheme in Siphofaneni no 
study has been conducted to determine the prevalence of schis-
tosomiasis. Therefore, this study aimed to bridge that gap to es-
timate the prevalence of schistosomiasis among senior primary 
school children (PSC) in Siphofaneni area, particularly of focusing 
on age group of 10 – 14 years, which is the age group of children 
mainly found in grades 5 – 7. 

Materials and Methods 

Study area
The KES is a landlocked country in southern Africa, bordered to 
the north, south, and west by South Africa, and to the east by Mo-
zambique. Annual rainfall is highest on the Highveld, which the al-
titude is around 1200 meters, in the West, between 1000 and 2000 
mm depending on the year. The further east, the less rain, with the 
Lowveld, which the altitude is around 250 meters, was recorded 
from 500 to 900 mm per annum. Variations in temperature are 
also related to the altitude of the different regions. The Highveld 
temperature is temperate and, seldom, uncomfortably hot while 
the Lowveld may record temperatures around 40°C in
Summer. In 2005, the National Bilharzia Worm Control Program 
(NBWCP) had expanded its mandate to a dual approach of mor-
bidity control with provision of mass preventive chemotherapy 
(de-worming) using the antihelminthic tablets Praziquantel 600mg 
and Albendazole 400 mg for schistosomiasis (Bilharzia) and 
soil-transmitted helminthiasis (STH) control, respectively through 
repeated routine or regular control-dose treatment with inexpen-
sive, single-dose and highly effective drugs, so safe can be given 
to all age groups at risk i.e., school-aged children aged 6 to 19 
years-depending to the ecological zone location of the school. To 
attain at least 75 % to 100 % de-worming campaign coverage per 
round by 2015. The annual work achievement in the end of April 
2013 to April 2014, NBWCP has accomplished 1500 and 6400 
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of cases treated for Bilharzia in the laboratory and in all health 
facilities, respectively. Meanwhile, the total numbers for routine 
drug distribution to PSC was 150000 around (Ministry of Health, 
Eswatini, 2021). Nevertheless, the status of the S. haematobi-
um infection among residents in some remote districts located in 
Lowveld KES, which are not covered by NBWCP. This study was 
conducted from April 16 to May 15, 2015 in 4 of 6 primary schools 
of the Siphofaneni area, which is comprised of 0.779 km² with a 
total population of nearly 1200 and most residents are farmers, 
located in the Lowveld of Eswatini. Siphofaneni is a remote town in 
the Lubombo Region, with its location on the banks of the largest 
river – the Usutu in KES. It has a tropical climate, very hot during 
summer (annual average 25.2°C) and cold in winter (annual av-

erage 13.9°C). Siphofaneni lies within latitude 26° 41’ 0” S and 
longitude 31° 40’ 57” E (Fig. 1) (Chu et al., 2010). This area has 
many predisposing factors to schistosomiasis such as poor sani-
tation, lack of potable water, newly contracted Lubovane Dam and 
new LUSIP irrigation scheme, therefore, needs a parasitological 
survey of human infection. 

Study population, questionnaire, sample size determination and 
detection method
A cross-sectional descriptive study design using quantitative ap-
proach was used for this study, however, girls who are at men-
strual period will be excluded in this study. The sample size was 
determined using the general formula, n = Z2p (1- p)/d2 where, n 

Fig. 1. Map of Eswatini, commercial at (@) indicating the study location-Siphofaneni. The enlarged map indicating the Siphofaneni area.

Variable Sample size (n) %
Name of school
     Othandweni Primary 48 24.0
     Madlenya Primary 42 21.0
     Siphofaneni Primary 71 35.5
     Mkhweli Primary 39 19.5
 Age Group of participants 
     10-14        170 85.0
      ≥15 30 15.0
Gender
     Male 91 45.5
     Female 109 54.5
Present Grade
     Grade 5 94 47.0
     Grade 6 68 34.0
     Grade 7 38 19.0

Table 1. Socio-demographic characteristics of participants.
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is the sample size, Z (1.96) is the standard deviation at a 95 % 
confidence interval (CI), p is the estimated prevalence (15 %), and 
d is the allowed relative error (0.05) (Rutterford et al., 2015). The 
minimum sample size after calculation was 196 children. Totally, 
49~50 PSC were allowed for each primary school from totally 4 
participant primary schools to participate in this study hence the 
participant number of each grade from each school was 16~17 
PSC. Therefore, in selecting participants for the study, they were 
first stratified according to their educational level (grades 5, 6, 
and 7), then randomly sampled using class rosters as the sam-
pling frame. A total of 200 pupils within grades 5 – 7 were random-
ly sampled and enrolled into the study. Simple random sampling 
technique was chosen for this study because it allows represent-
ative of the population under study in sample, that is, all elements 
have an equal chance of being included in the sample and permits 
the researcher to estimate the sampling error, reduce bias during 
sampling and makes it possible to make inferential statistics cor-
rectly (Brink et al., 2006). The following data was collected using 
a questionnaire including age, gender, grade, and history of bil-
harzia treatment in the last six months as interviewed using local 
langue of Siswati by local public health nurse. A single terminal 
urine sample was collected from each participant between 10.00 
and 14.00 hours, reportedly the maximum eggs excretion occurs 
(Chen & Mott, 1989). Ten milliliters of each of the well-mixed urine 
samples was poured into a quantitative centrifuge tube specific 
for urinary cells/parasites counting (cat. no. SY9504, Shin-Yung 
Medical Instruments Co., Ltd., Taipei City, Taiwan) centrifuged at 
2000 rpm for 3min. The supernatant was discarded but about 0.6 
ml residual urines were still retained in the bottom of tube and 

then 50 µl of the urinary solution was dropped into a slot in the 
counting chamber (cat. no. SY 9502); the identification criteria for 
S. haematobium eggs in the chamber previously described was 
applied, indicating a terminal spine was seen from the egg (Chu et 
al., 2010) thereafter the number of S. haematobium eggs present 
in the slot under the microscope at 100 x magnification was cal-
culated, finally the number will be multiplied by 12 to represent a 
total number of eggs present in 10ml urine specimen. The mean 
number of eggs per 10 ml urine present in all of positive samples 
was defined as arithmetic mean intensity (AMI), and any samples 
that contained less than 50 eggs /10 ml was regarded as light in-
fection; however, the figure was equal to or more than 50 eggs 
/10 ml were regarded as heavy infection as suggested by World 
Health Organization (Opara et al., 2007; Chu et al., 2010).

Statistical analysis
Collected data were entered and analysed using SPSS 20.0 soft-
ware (IBM Corp., Armonk, NY, USA). To estimate the intensity 
of schistosomiasis infection, arithmetic mean intensity was esti-
mated. To determine variables associated with the prevalence of 
schistosomiasis, Chi-square was done and p < 0.05 was regarded 
as significant difference. 

Ethical Approval and/or Informed Consent 

Ethical clearance was obtained from the Ethics and Scientific Com-
mittee of the Ministry of Health in Eswatini (Ref. No. MH/599C/
FWA 000 15267/ IRB 000 9688). Permission and approval were 
also obtained from the principal of each selected school and par-

Variable Sample size (n) %
Reported blood in urine  
Yes 14 7.0
No 186 93.0
Treated for bilharzia in the past 6 months 
Yes 7 3.5
 No 193 96.5
Prevalence of schistosomiasis
Positive 32 16.0
Negative 168 84.0
Mean number of eggs in 10ml
0 eggs 170 85.0
200 eggs 24 12.0
400 eggs 6 3.0
Presence of RBC in Urine
Positive 82 41.0
Negative 118 59.0

Table 2. Prevalence and distribution of Schistosomiasis.
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ents/guardians of the children. Meetings were also held to explain 
to teachers and pupils the objectives and protocol of the study. 
Informed consent form was given and obtained from each par-
ticipant to emphasize inclusion in the study are voluntary and 
withdrawal are allowed anytime. Those who declined participation 
were excluded from the study. Signed or thumb-printed consent 
was obtained from parents/guardians on behalf of their children 
before sample collection commenced.

Results

Out of 200 participants enrolled in the study, 54.5 % (109/200) 
were females and 45.5 % (91/200) were males. The mean age of 
participants was 13.0 ± 1.8 years old with the youngest and the 
oldest aged 12 and 22 years, respectively. Among the four schools 
that were sampled, a majority (35.5 %; 71/200) were pupils from 
Siphofaneni Primary School since it had the largest number of 
pupils in the respective grades. Least variation was observed in 
the number of pupils from the other schools Othandweni (24.0 %; 
48/200), Madlenya (21.0 %; 42/200) and Mkhweli (20.0 %, 39/200). 
Data is shown in Table 1.
The overall prevalence of schistosomiasis was 16.0 % (32/200). 
Findings from this study showed a higher prevalence of schistoso-

miasis among girls compared to boys. Out of a total of 109 school 
girls, nineteen (17.4 %) were found to have schistosomiasis which 
is insignificantly higher than in school boys (14.3 %, 13/91) (p = 
0.54). Among the participants, 3.5 % (7/200) of the participants re-
ported that they have been treated for bilharzia in the last 6 months 
(Table 2), 7.0 % (14/200) reported that they were passing blood in 
urine (haematuria) at time of sample collection and all were labora-
tory confirmed positive for S. haematobuim eggs in urine samples, 
suggesting a high repeat of the Schistosoma infection for those 
children even after treatment.
The presence of red blood cells (χ²=49.167) and a number of eggs 
in 10 ml (χ²=170.942) urine were significantly associated with the 
prevalence of schistosomiasis at p = 0.001. This speculation that 
the prevalence of schistosomiasis may be underestimated based 
on the significant association between presence of RBCs in urine 
and schistosomiasis prevalence at p = 0.001 (Table 3). 

Discussion

Present study showed that the overall prevalence of schistoso-
miasis was 16.0 % (32/200) and girls (17.4 %, 19/109) had an 
insignificantly higher prevalence than boys (14.3 %, 13/91). Those 
praziquantel-treated children still showed Schistosoma infection 

Variable Schistosomiasis
Negative Positive χ² p-value

Gender 0.365 0.391
     Males 78 13
     Females 90 19
Reported blood in urine ND 0.001*
     No 168 18
     Yes 0 14
Present grade 0.253 0.823
     Grade 5 80 14
     Grade 6 57 11
     Grade 7 31 7
History of bilharzia in the last 6 months 1.382 0.240
     Yes 161 32
     No 7 0
Number of eggs in 10 ml urine 170.942 0.001*
     0 167 3
     200 1 23
     400 0 6
Presence of RBC in urine 49.167 0.001*
     No 117 1
     Yes 51 31

Table 3. Factors associated with the prevalence of Schistosomiasis.
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and presence of urinary RBCs showed statistical association with 
schistosomiasis prevalence. It’s suggested the possible underes-
timation of the schistosomiasis prevalence if misunderstood that 
after recent treatment didn’t get any risk in Schistosoma infection 
again and that ignored the possibility that urinary RBCs presence 
was actually relevant to Schistosoma infection.
Findings from this study showed a higher prevalence of schis-
tosomiasis among girls compared to boys. Our study revealed 
similar results as previous study conducted in 2010 in the same 
area which reported higher prevalence of schistosomiasis among 
females (10.5 %, 16/153) than males (1.4 %, 2/142) (ORs = 8.2, 
95 % CI = 1.8 – 36.2, p < 0.01) (Chu et al., 2010), even though in 
this study didn’t show significant. The higher prevalence in girls 
could be associated with improper health care provision, lack of 
medical awareness to disease mode of contraction, lack of free 
tap-water availability, poverty and most of all, in Eswatini girls are 
doing most of the domestic works, such as fetching water from 
water reservoir, washing clothes and playing in the water while 
doing domestic works. This high prevalence could also be related 
to most primary school children crossing the river for day-to-day 
schooling, visit peri-urban areas and swimming (Maseko et al., 
2018). 

This study finding showed high prevalence but may also under-
estimate the schistosomiasis prevalence within the school pupils. 
More participants had RBCs in urine compared to those who had 
Schistosoma eggs in their urine. When noting the significant asso-
ciation between having RBCs in urine and having schistosomiasis 
(p = 0.001) (see table 3), it is likely that those participants with 
RBCs in urine could be infected with schistosomiasis even that 
the eggs was not found in the sampled urine. Out of the 32 partici-
pants who had S. haematobium eggs isolated in urine, only seven 
had reported passing blood in urine out of the 82 participants with 
haematuria. More than half of the infected participants (18/32) did 
not report blood in urine. This suggests the importance of routine 
screening of schistosomiasis other than waiting for the children to 
present with symptoms. Similar findings were observed in South 
Kordofan State Sudan where 12 % of participants reported to be 
passing blood in urine yet S. haematobium eggs could be detect-
ed in only 6 % of the participants (Mustafa & Ahmed, 2012). Al-
ternatively, it may be possible participants in the chronic stages 
were still present with haematuria, egg elimination in the urine is 
significantly lower and even it may not be present at this stage. A 
study for monitoring praziquantel efficacy against S. haematobi-
um by Stete et al., (2012) showed that the delayed decrease of 
microhaematuria confirms that lesions in the urinary tract persist 
longer than egg excretion post-treatment. In addition, Nepal et al. 
(2019) indicated that bladder wall calcifications are a classic sign 
of chronic Schistosoma cystitis and should raise suspicion for the 
disease even in the absence of parasite eggs on microscopic uri-
nalysis or positive serologic testing, which have low sensitivity for 
chronic infection. 
This study shows that the prevalence of schistosomiasis increased 

much higher compared to the study done in 2010 in Siphofaneni 
(Chu et al., 2010). This increase can be attributed to the pres-
ence of the Lubovane Dam and LUSIP considering that in Sen-
egal following construction of dams, schistosomiasis prevalence 
increased (Talla et al., 1990; Picquet et al., 1996).
Findings from this study also showed that having been diagnosed 
and or treated for bilharzia in past six months was not significantly 
associated with the prevalence of schistosomiasis, contrary to find-
ings obtained in Yemen that showed a significant association with 
family history of schistosomiasis (Sady et al., 2013). Such a differ-
ence may result from the fact that those previously diagnosed and 
treated with praziquantel in the last 6 months might have benefited 
from the prophylactic effect of the drug hence had no Schistosoma 
eggs in urine. Other causes of the difference could be in sample 
sizes, our sample size was half that of Yemen and the difference in 
study settings. In Eswatini the study was conducted among school 
going pupils yet in Yemen it was a community-based study. How-
ever, findings from the study support that schistosomiasis is one of 
the serious prevalent conditions in Eswatini. 
Limitations of the study were the few samples analysed and lacks 
of ultrasound device to screen the bladder wall to find the granu-
loma-like materials to assess the schistosomiasis stage. This will 
help distinguish haematuria without detection of eggs in early or 
chronic infection.
Based on the findings of the study, it is necessary that the National 
Bilharzia Worm Programme scale up health education sessions on 
schistosomiasis among school pupils and the community at large. 
Collaborative efforts towards access to safe water by the com-
munity and finally, active screening of bilharzia is essential and 
treatment of all cases to reduce the prevalence of Schistosomia-
sis. The reinstatement of schistosomiasis prophylactic treatment 
should also be an advocate. Periodic evaluation of prevalence and 
knowledge, attitudes, and practices of the children is  necessary. 
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