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Abstract
Introduction: In March 2020, the Wahala Health area in Haho Health District notified 47 confirmed cases of urinary schistosomiasis in
school-aged children, despite 10 years of Praziquantel Mass Drug Administration (MDA), one of the WHO-recommended strategies for
ending schistosomiasis by 2030. The district coordination team investigated the prevalence of schistosomiasis among school-aged children
and assessed the heads of household’s knowledge, attitudes, and practices regarding hematuria.
Methods: This was a cross-sectional study conducted in the Wahala Health area in March 2020. It included heads of households and their
school-aged children. Schwartz’s formula, adjusted for a 10% non-response rate, determined the sample size. We interviewed the heads of
households and collected data on their knowledge, attitudes, and practices on hematuria. Urine samples from all school-aged children found
in the selected households were collected after a moderate exercise of 5 to 10 minutes for parasitological examinations at the Wahala Health
Centre laboratory and the National Reference Laboratory to determine the prevalence. The laboratory performed direct microscopy of urine
sediment after centrifugation to identify bilharzia eggs. Descriptive analysis was performed using Epi Info 7 with the results summarised as
medians and interquartile ranges (IQR) and proportions with 95% confidence interval (95%CI).
Results: A total of 427 heads of households were interviewed, of whom 33.6%were women, and 969 urine samples were collected. The overall
prevalence of schistosomiasis was 31.8%(95%CI:28.9-34.8). Prevalence by gender and residence zone was 29.3%(95%CI:25.3-33.8) in girls,
33.8%(95% CI:29.9-37.9) in boys, 30.9%(95%CI:27.7 – 34.3) in rural and 34.7%(95%CI:28.4 – 41.3) in semi urban zones. Hematuria was
reported as a disease by 80.6%(95%CI:76.6-84.1) of heads of households, and 81.5%(95%CI:77.8-84.90) considered swimming in rivers as a
risk. They thought MDA: 40.1%(95%CI:35.5-44.8) and medical consultation: 41.7%(95%CI:37.1-46.4) contribute to preventing hematuria.
Regarding what they would do in case a child of their household got hematuria, 83.1%(95%CI:79.3-86.4) and 11.7%(95%CI:9.0 – 11.2)
declared they would take their child to a hospital or a Community Health Worker (CHW), respectively. Out of the 23.2%(95%CI:19.4–
27.4) heads of households whose children experienced hematuria, 36.4%(95%CI:26.4 – 47.3) sought care at a hospital, 18.2%(95%CI:10.8–
27.8) consulted a CHW, 1.4%(95%CI:0.04–7.6) consulted a traditional healer, 18.2%(95%CI:10.8–27.8) reported self-medication and
20.5%(95%CI:12.6–30.4) took no action. During the last MDA, 2.1%(95%CI:0.9-5.1) expressed resistance, and 1.4%(95% CI:0.7–3.0)
refused to welcome CHWs into their households.
Conclusions: Schistosomiasis magnitude remains high despite 10 years of MDA, jeopardising progress towards the 2030 elimination target.
Most heads of households knew what hematuria represents and how to prevent it, but there still exist practices contributing to its persistence.
MDA and communication strategies should be redefined and combined with improved water and sanitation conditions and permanent free
administration of Praziquantel in routine medical consultations.
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Introduction

Schistosomiasis is a chronic Neglected Tropical Disease
(NTD) caused by a parasite of the genus Schistosoma.
Among the five species infecting humans, Schistosoma
haematobium and Schistosoma mansoni are the
predominant in Africa [1-4] and are responsible for
urogenital and intestinal forms. At the infectious stage of
the parasite, the larva, infects humans through skin contact
with infected water. The main clinical features of the
urogenital and intestinal forms are terminal hematuria and
dysenteriform syndrome respectively. At least 230 million
people worldwide are affected by schistosomiasis, of
whom more than 90% live in sub-Saharan Africa [2-5].
Schistosomiasis was responsible for 2.12 million, 2.60
million, and 1.43 million Disability-Adjusted Life Years
(DALY) lost in 1990, 2015, and 2017, respectively [6-8],
and approximately 800,000 deaths each year worldwide [1].
Tropical and subtropical regions are the most affected by
the disease, especially poor populations living in defective
sanitation conditions and the lack of access to safe drinking
water [5, 9, 10].

Schistosomiasis as part of the NTDs group was considered
in the global strategic plan for NTDs control 2014 – 2020
[11] approved at the World Health Assembly in 2013 to
eliminate schistosomiasis by 2020 [12]. The ambition of
this plan has been reaffirmed and incorporated in the
Sustainable Development Goals [13] and an updated
roadmap was designed to ensure the end of NTDs by 2030
[14]. The recommended strategies to control
schistosomiasis are the Mass Drug Administration (MDA)
using Praziquantel, the therapeutic management of cases
admitted in routine medical consultation, as well as
communications supported by an epidemiological
surveillance [14]. Between 2006 and 2016, implementation
of the MDA contributed to reducing
schistosomiasis-related mortality worldwide by 22% [5].

The national survey on NTDs carried out in Togo in 2009
reported a prevalence of urinary schistosomiasis of 23%
nationwide and 42% in Haho Health District [15]. To
reduce this prevalence, the MDA strategy using
Praziquantel [11-13] as recommended by the World Health
Organization (WHO) has been implemented since 2010. In
2015, the evaluation of the impact of this strategy revealed
a prevalence of schistosomiasis of 4.20% nationwide, 11%
to 20% in Haho Health District, and 0% in Wahala health
area [16]. These findings led to a change in the frequency
of MDA from one round every year to one round every two
years. For all the Praziquantel MDA implemented, the
targets were achieved in all health areas, including
Wahala’s.

Schistosomiasis surveillance in Togo is a passive system,
and routine data are from hospitals and health facilities
registers. These data are collected and compiled monthly
in the District Health Information System, version 2

(DHIS2) software and used to prepare the National
Statistical Yearbook. According to the national statistics,
the total number of cases of Schistosoma haematobium and
Schistosoma mansoni recorded in Togo was 394 and 1,059,
respectively, in 2017 and 2018, while in the Plateaux
region, where the Haho Health District is located, it was
145 and 248, respectively, in the same periods [17, 18]. In
March 2020, Wahala Health Centre notified 50 cases of
hematuria in school-aged children, of which 47 were
parasitologically confirmed as urinary schistosomiasis.
This situation raised concerns about a possible
reinfestation, prompting an investigation to determine the
extent of the phenomenon and assess community
understanding, with the aim of strengthening control
strategies. The study determined the prevalence of urinary
schistosomiasis among school-aged children, and
described the knowledge, attitudes and practices of heads
of households regarding hematuria in the Wahala Health
area in 2020.

Methods
Study setting

Wahala Health area is a semi-urban and rural zone located
in Haho Health District in southern Togo (Figure 1) with a
population consisting mainly of farmers. The geographical
accessibility to health facilities, estimated by the
proportion of the population residing within five kilometres
from a health center was 40% in 2020. This health area is
crossed by two rivers used by people, including
school-aged children, for drinking, bathing, washing, and
farming. Wahala Health Centre has facilities to confirm
schistosomiasis diagnosis. Patients diagnosed with
schistosomiasis at the healthcare unit were prescribed
Praziquantel, the recommended treatment. However,
Praziquantel was not available at Wahaha Health Centre
and patients could only get it from a private pharmacy
located 16.5 miles from Wahaha. The price of one pack of
Praziquantel containing six tablets was 9,185 XOF (about
$15; exchange rate on 30th April 2020).

Study design and population

This study was a descriptive cross-sectional study carried
out in the Wahala Health area in March 2020. It included
heads of households and school-aged children (5-14 years
old). The sample size of heads of households was
calculated using the Schwartz formula, adjusted for a 10%
non-response rate, at a 95% Confidence Interval (95% CI)
and a margin of error of 5%. Assuming that 50% of
household heads had knowledge of hematuria with a 95%
CI for a Zα value equal to 1.96, the sample size of
household heads was 422. Households were selected using
a systematic sampling method with the sampling interval
determined by the quotient between the total number of
households in the health zone and the sample size. For a
total number of 4,846 households, the sampling step size
was 11. School-aged children were selected by a simple
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Figure 1. Maps showing Togo country, Haho Health District and Wahala Health Area, March 2020

random method, considering all those living in the
households and found at home during the survey.

Case definition

Urinary schistosomiasis was defined as the presence of S.
haematobium eggs in a urine sample, as determined by
microscopic examination of the urine sediment after
centrifugation.

Variable assessment

Socio-demographic variables data of the heads of
households were age, sex, residence zone, education level
and religion. Knowledge of the heads of households was
assessed by examining their response to what is hematuria,
haematuria’s name in the native language, what they know
about its transmission, the existence of a risk for people

swimming, bathing, or walking in rivers, the existence and
the complications of hematuria, the causes of hematuria,
the existence of control strategies and the target population
for MDA. Attitudes of the heads of households were
assessed by the presence of the heads of households at
home during the last MDA, measures taken to ensure the
MDA target children were compliant in taking the
medication, measures taken to control hematuria, and what
they would do in case a child of the household gets
hematuria. Practices of the heads of households were
assessed by the actions taken when a child experienced
hematuria, the measures taken when they saw or had
evidence that children swim in rivers, and reluctance and
resistance in the household to participate during the last
MDA prior to the survey. Urine macroscopic aspect was
described as clear, turbulent, and bloody, while its
microscopic assessment was described as positive or
negative.
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Data collection and techniques

Data were collected by trained and supervised teams after
the data collection forms had been pretested. Heads of
households were interviewed about their knowledge,
attitudes and practices regarding hematuria using a
questionnaire. Urine samples were collected from
school-aged children after a moderate exercise for 5 to 10
minutes.

Laboratory methods

The samples were examined the day of collection at
Wahala Health Center laboratory by two laboratory
scientists using a binocular optical microscope branded
“SCOT” (110 series). The macroscopic and microscopic
results were transcribed on a designed survey form. Urine
collected after 5 to 10 minutes of moderate physical effort
was first decanted and later centrifuged. The urine
sediment was examined by microscopy to identify terminal
spurred bilharzia eggs. All the urine samples with a sticker
ranked “20” or “20” multiple, after being analyzed at
Wahala Health Center’s laboratory, were conditioned and
sent within 72 hours to the Institut National d’Hygiène, the
national reference laboratory in Lomé, for external quality
control.

Data processing and analysis

The survey forms were reviewed by the supervisors daily to
check the quality of the data collected. Data were first
processed in Microsoft Excel version 97–2003 using a
predesigned spreadsheet, and thereafter imported into
Epi-Info 7.2.1.0. Descriptive analysis was performed, and
the results were presented using proportions at 95% CI,
median with an interquartile range (IQR). Prevalence was
determined by the proportion of samples with a positive
laboratory result out of the total number of samples tested.
The p-value of the Chi-square or Fisher’s exact test was
used to assess the statistical difference between
proportions.

Ethical considerations

Approval was obtained from the National Directorate for
Disease Control and Public Health Programmes in
accordance with note
N°0023/2020/MSHPAUS/CAB/SG/DGAS/DLMPSP prior
to conducting the study. The heads of households gave
their free and informed oral consent before the interviews
took place, and the urine samples were collected from
school-aged children. Data were collected and processed
anonymously and with strict confidentiality. Children with
macroscopic hematuria, or who were diagnosed with
schistosomiasis following a laboratory examination, were
given a free dose of praziquantel according to the MDA
guidelines.

Table 1. Prevalence of urinary schistosomiasis by school-aged
children age groups, sex and by heads of household, place of
residence and education level, Wahala health area, Togo, March
2020.

Variable Proportion (%) 95% CI

Children age (years)
5–9 30.0 (162/540) 26.3 – 34.0
10–14 34.0 (146/429) 29.8 – 38.6

Children sex
Male 32.8 (210/641) 29.2 – 36.5
Female 29.9 (98/328) 25.2 – 35.0

Place of residence of heads of households
Rural 30.9 (231/747) 27.7 – 34.3
Semi-urban 34.7 (77/222) 28.4 – 41.3

Education level of the heads of households
Never been in school 37.1 (163/440) 32.7 – 41.7
Primary school 31.1 (97/312) 26.2 – 36.4
Secondary school 22.4 (47/210) 16.9 – 28.6
University 14.3 (1/6) 0.4 – 57.9

Results
Characteristics of study participants

A total of 427 heads of households were interviewed, and
969 urine samples were collected from school-aged
children. The median age of the heads of households was
40 years (IQR: 35 – 50). The median age of the children
was 9 years (IQR: 7 – 11) and was the same in both boys
and girls. Women accounted for 33.6% (95% CI: 29.3 –
38.2) of the heads of households, and boys represented
54.3% (95% CI: 51.1 – 57.4) of the children. Regarding
the place of residence, occupation, and education level,
20.8% (95%CI: 17.3 – 25.0) heads of households were
from semi-urban areas, 79.8% (95% CI: 75.1 – 82.7) from
rural areas, 63.8% (95%CI: 59.3 – 68.4) were farmers and
45.9% (95% CI: 41.2 – 50.6) have never been to school.

Prevalence of urinary schistosomiasis

A total of 969 urine samples were tested, 47 had external
quality control, out of which 18 were positive for
schistosomiasis, aligning with the same 18 samples that
tested positive at Wahala Health Centre laboratory, making
it 100% match of quality result. Urine macroscopic aspect
was clear: 48.1% (95% CI: 45.0 – 51.2), turbulent: 44.4%
(95%CI: 41.3 – 47.5) and bloody: 7.3% (95%CI: 6.0 – 9.4).
The overall prevalence of urinary schistosomiasis was
31.8% (95%CI: 28.9 – 34.8) and varied from 29.3%
(95%CI: 25.3 – 33.8) in girls to 33.8% (95%CI: 29.9 –
37.9) in boys and 30.0% (95% CI: 26.3 – 34.0) in children
less than 10 years old to 34.0% (95%CI: 29.8 – 38.6) in
those aged over 10 years. Schistosomiasis was positive in
30.9% (95%CI: 27.1 – 34.3) of children tested in the rural
area, while 34.7% (95%CI: 28.4 – 41.3) were positive in
the semi-urban area. Prevalence of schistosomiasis in

Page 3 of 18 doi: 10.37432/jieph-d-24-02000 JIEPH 2026

https://doi.org/10.37432/jieph-d-24-02000
https://afenet-journal.org


J. Interv. Epidemiol. Public Health | Vol. 9 | Issue 1 | Article 44 (Research) Abalo et al.

Figure 2. Actions carried out by the heads of households when their children got hematuria, Wahala Health area, Haho Health District,
Togo, March 2020

children of heads of household who have never been to
school was 37.1% (95%CI: 32.7 – 41.7) and 27.4% (95%
CI:23.8 – 31.4) in children of heads of household who
attended at least the primary school (Table 1). Considering
the urine macroscopic aspect, the prevalence was 25.8%
(95%CI: 22.0 – 29.9) in children with clear urine, 30.7%
(95%CI: 26.5 – 35.2) in children with turbulent urine and
76.7% (65.4 – 85.8) in those with bloody urine.

Knowledge of heads of households

Almost all 99.5% (95%CI: 98.0 – 100.0) of heads of
household interviewed recognised hematuria as a sign of
disease. The proportion remained the same even among the
heads of households who have never been to school, 99.5%
(95%CI: 97.1 – 100.0). Only 6.2% (95%CI: 3.6 – 9.6) of
men and 3.5% (95%CI: 1.2 – 8.0) of women knew the
name of the disease as “Bilharzia”; however, 72.6%
(95%CI: 68.2 – 76.6) of heads of household were able to
provide the name of hematuria in their native language.
Two heads of household, 0.4% (95% CI: 0.1 – 1.7)
reported hematuria as witchcraft (Table 2).

About 73.6% (95%CI: 69.2 – 77.6) knew that people of
any age group can be affected. Heads of households who
knew that swimming or walking in rivers or ponds was a
risk were 97.9% (95%CI: 96.0 – 98.9) and 81.5% (95%CI:
74.0 – 92.4) reported that “urinating blood” is one of the
consequences of swimming or walking in rivers or ponds.
About 86.4% (95%CI: 82.84 – 89.34) knew that hematuria
could be treated or controlled. The medical consultation:
40.3% (95%CI: 35.7 – 45.0) and MDA: 40.1% (95%CI:
35.5– 44.8) were cited as the main strategies for prevention,
treatment and control (Table 3).

Attitudes

Out of the heads of household interviewed, 93.2% (95%CI:
90.4 – 95.2) planned to be at home on the day the CHW

visited their house during the last MDA. When heads of
household were asked about what they would do in case a
child of their household got hematuria, 71.0% (95%CI:
66.5 – 75.1) and 11.7% (95%CI: 9.0 – 11.2) declared they
would take the child to the hospital or consult a CHW,
respectively. When stratified by zone of residence, 65.1%
(95%CI: 59.9 – 70.0) and 14.20% (95%CI: 10.9 – 18.3)
would take their child to hospital and CHW in rural area,
while 92.3% (95%CI: 85.9 – 97.5) and 2.3% (95%CI: 0.3 –
7.9) will take their child to hospital and CHW in
semi-urban area (Table 4).

Practices

From January 2019 to March 2020, 23.2% (95%CI: 19.4 –
27.4) of households experienced at least one episode of
hematuria. When it occurred, 36.4% (95%CI: 26.4 – 47.3)
of heads of households took the children to the hospital,
18.2% (95%CI: 10.8–27.8) took the children to a CHW,
1.4% (95%CI: 0.04 – 7.6) consulted a traditional healer,
18.2% (95%CI: 10.8 – 27.8) self-medicated the children
and 20.5% (95%CI: 12.6 – 30.4) did nothing (Figure 2).
During the last MDA, 0.7% (95%CI: 0.2 – 2.1) heads of
households hid the MDA target children to avoid them
taking medication, and 1.4% (95%CI:0.7 – 3.0) refused to
welcome CHWs in their household (Table 5).

Discussion
The study revealed the prevalence of urinary
schistosomiasis in school-aged children and assessed the
knowledge, attitudes, and practices of heads of households
in the Wahala Health Centre area. Nearly a third of
children were infected. The progression in the
schistosomiasis prevalence from 0% in 2015 to the current
value is consistent with a reinfestation and confirms the
endemicity of urinary schistosomiasis in the Wahala
Health area.
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Table 2. Distribution of the names of hematuria in community
language groups, Wahala health area, Togo, March 2020.

Names of hematuria in
local languages

Number Percentage 95% CI

Community of Kabyè-Lamba (Respondents: 165/221)
Eyawou 128 77.6 70.4 – 83.7
Himah 18 10.9 6.6 – 16.7
Him Ni Tchalim 17 10.3 6.1 – 16.0
Kpètrè 1 0.6 0.02 – 3.3
Ouma 1 0.6 0.02 – 3.3

Community of Naouda (Respondents: 75/86)
Hawem djim 39 52.0 40.2 – 63.7
Ahoran djim 36 48.0 36.3 – 59.9

Community of Adja-Ewé-Fon (Respondents: 51/84)
Ehoudoudo 39 76.5 62.5 – 87.2
Adoudove 12 23.5 12.8 – 37.5

Community of Kotocoli (Respondents: 8/18)
Kpédéyou 4 50.0 15.7 – 84.3
Tchesso 3 37.5 8.5 – 75.5
Fim nazima 1 12.5 0.3 – 52.7

Community of Moba (Respondents: 6/7)
Fida 1 16.7 0.4 – 64.1
Hogna ninesoum 1 16.7 0.4 – 64.1
Ngnani Nassou 1 16.7 0.4 – 64.1
Oninyiam nissan 1 16.7 0.4 – 64.1
Ogmoriouso 1 16.7 0.4 – 64.1
Song 1 16.7 0.4 – 64.1

Community of Ifè (Respondents: 3/3)
Nto Owoun Onbarz 2 66.7 9.43 – 99.16
Toembra 1 33.3 0.84 – 90.57

Community of Ana (Respondents: 2/2)
Etraba 2 100 15.8 – 100.0

Urinary schistosomiasis remains a public health concern in
that area despite several years of successful MDA. Such
persistence of a high prevalence after several years of MDA
implementation was also reported in Senegal [19]. The
prevalence indicates the magnitude of the disease,
classifying the Wahala Health area as a moderate
prevalence zone [20]. This reinfestation is a critical
challenge for the control and elimination of schistosomiasis
[21] and had been predicted in the MDA impact study
conducted in Togo in 2015 [22].

This reinfestation may have multiple, interdependent
causes, including a change in the frequency of MDA from
once a year between 2010 and 2015, to once every two
years after 2015; non-implementation of MDA in the
Wahala area in 2019 due to the unavailability of
Praziquantel; lack of therapeutic management of cases
detected during routine medical consultations; low access
to drinking water and sanitation; and poor outreach
communication for schistosomiasis control. Such
reinfestation was also reported in Ghana in 2019 [23].
Other studies carried out in Côte d’Ivoire [24], Mali [25] in
a context of several years of MDA implementation also
reported prevalence between 10% and 50%, classifying
these areas as moderate-risk zones like Wahala. However,
in Ethiopia [26] and Kenya [27], a lower prevalence of
0.3% had been reported after several years of MDA.

The heads of households had the required knowledge to
understand what schistosomiasis is and how to control it.
The impact of this knowledge is reflected in the measures
taken, as well as the various attitudes adopted by
households to prevent and control bilharzia. If these
attitudes were implemented, their combination with MDA
performed since 2010 would have had a sustained impact
on the prevalence among school-aged children. For most
heads of households, hematuria was a sign of a
pathological condition, and they knew what attitude or
practice could be responsible for it. This shows that most
of them have a good knowledge of the mechanisms of the
occurrence of hematuria in school-aged children, despite
the reinfestation. Some studies conducted in Nigeria,
Gabon, Kenya, Uganda, South Africa, Yemen, and the
Philippines also reported such high proportions of heads of
households who had a good knowledge [28-34].

Table 3A. Knowledge of the heads of households on hematuria in
school-aged children by gender of the head of household, Wahala
Health area, Haho Health District, Togo, March 2020

Variable Proportion (%) 95% CI
Knowledge on hematuria in school-aged children by gender of the
head of household
Hematuria is a sign of a disease

Men 99.6 (274/275) 97.99 – 99.99
Women 99.3 (140/141) 96.1 – 99.98
Overall 99.5 (415/417) 98.3 – 99.9

Knew the name of hematuria in
the local language

Men 80.2 (227/283) 75.1 – 84.7
Women 57.3 (82/143) 48.8 – 65.6
Overall 72.6 (310/427) 68.2 – 76.6

Hematuria is contagious
Men 48.7 (130/267) 42.6 – 54.9
Women 33.3 (46/138) 25.5 – 41.9
Overall 43.6 (177/406) 38.9 – 48.5

Hematuria can affect people of
any age group

Men 73.7 (207/281) 68.1 – 78.7
Women 73.2 (104/142) 65.2 – 80.8
Overall 73.6 (312/424) 69.2 – 77.6

Swimming in rivers, ponds or
walking in them exposes one to
risk of hematuria

Men 98.9 (278/281) 96.9 – 99.8
Women 95.7 (134/140) 90.9 – 98.4
Overall 97.9 (413/422) 96.0 – 98.9

Don’t know any means of control
of hematuria

Men 4.2 (12/283) 2.2 – 7.3
Women 1.4 (2/143) 0.2 – 5.0
Overall 3.3 (14/427) 2.0 – 5.4

Medical consultation is one of the
means to control hematuria

Men 38.9 (110/283) 33.2 – 44.8
Women 42.7 (82/143) 34.4 – 51.2
Overall 40.3 (172/427) 35.7 – 45.0

Mass Drug Administration is one
of the means to control hematuria

Men 44.2 (125/283) 38.3 – 50.2
Women 32.2 (46/143) 26.6 – 40.5
Overall 40.1 (171/427) 35.5 – 44.8
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Table 3B. Knowledge of the heads of households on hematuria
in school-aged children by age group of the head of household,
Wahala Health area, Haho Health District, Togo, March 2020

Variable / Age Group (years) Proportion (%) 95% CI
Knowledge on hematuria in school aged children by age groups of
the heads of household
Hematuria is a sign of a disease

20–<30 97.6 (41/42) 87.4 – 99.9
30–<45 100.0 (193/193) 98.1 – 100.0
45–<60 100.0 (121/121) 97.0 – 100.0
60–90 98.4 (60/61) 91.2 – 99.9
Overall 99.5 (415/417) 98.3 – 99.9

Know the name of hematuria in
the local language

20–<30 66.7 (28/42) 50.5 – 80.4
30–<45 74.8 (148/198) 68.1 – 80.6
45–<60 72.8 (91/125) 64.1 – 80.9
60–90 69.4 (43/62) 56.4 – 80.4
Overall 72.6 (310/427) 68.2 – 76.6

Hematuria is contagious
20–<30 40.5 (19/40) 31.5 – 63.9
30–<45 44.68 (84/188) 37.4 – 52.1
45–<60 43.33 (52/120) 34.3 – 52.7
60–90 37.93 (22/58) 25.5 – 51.6
Overall 43.60 (177/406) 38.9 – 48.5

Hematuria can affect people of
any age group

20–<30 74.4 (30/42) 55.4 – 84.3
30–<45 72.5 (142/196) 65.6 – 78.6
45–<60 75.8 (94/124) 67.3 – 83.0
60–90 74.2 (46/62) 61.5 – 84.5
Overall 73.6 (312/424) 69.2 – 77.6

Swimming in rivers, ponds or
walking in them exposes one to
risk of hematuria

20–<30 100.0 (41/41) 91.4 – 100.0
30–<45 97.96 (192/196) 94.9 – 99.4
45–<60 96.77 (120/124) 91.9 – 99.1
60–90 98.36 (60/61) 91.2 – 99.9
Overall 97.87 (413/422) 96.0 – 98.9

Don’t know any means of control
of hematuria

20–<30 4.8 (2/42) 0.58 – 16.2
30–<45 0.5 (1/198) 0.01 – 2.8
45–<60 7.2 (9/125) 3.35 – 13.2
60–90 3.2 (2/62) 0.39 – 11.2
Overall 3.3 (14/427) 1.96 – 5.4

Medical consultation is one of the
means to control hematuria

20–<30 42.9 (18/42) 27.7 – 59.0
30–<45 37.4 (74/198) 30.6 – 44.5
45–<60 39.2 (49/125) 30.6 – 48.3
60–90 50.0 (31/62) 37.0 – 62.9
Overall 40.3 (172/427) 35.7 – 45.0

Mass Drug Administration is one
of the means to control hematuria

20–<30 26.2 (11/42) 13.86 – 42.0
30–<45 41.9 (83/198) 34.9 – 49.1
45–<60 44.8 (56/125) 35.9 – 53.9
60–90 33.9 (21/62) 22.3 – 47.0
Overall 40.1 (171/427) 35.5 – 44.8

Conversely, other studies carried out in Togo, Cameroon,
Ethiopia, Côte d’Ivoire and Mauritania reported a lower
level of knowledge of heads of households about
schistosomiasis and its associated signs [35-38]. This
difference could be explained by the epidemiological
context, the quality of the communication strategies used

to raise community awareness of the disease and its modes
of contamination and the criteria used to categorize the
respondents’ knowledge.

Having as high as 20% of heads of households who could
not state or reported inappropriate causes of hematuria

Table 3C. Knowledge of the heads of households on hematuria in
school-aged children by education level of the head of household,
Wahala Health area, Haho Health District, Togo, March 2020

Variable Proportion (%) 95% CI
Knowledge on hematuria in school aged children according to the
education level of the heads of household
Hematuria is a sign of a disease

Never been at school 99.5 (191/192) 97.1 – 99.9
Primary school 100.0 (125/125) 97.1 – 100.0
Secondary school 99.0 (95/96) 94.3 – 99.9
University 100.0 (4/4) 39.8 – 100.0
Overall 99.5 (415/417) 98.3 – 99.9

Know the name of hematuria in
the local language

Never been at school 70.4 (138/196) 63.5 – 76.7
Primary school 72.7 (93/128) 64.1 – 80.2
Secondary school 77.8 (77/99) 68.3 – 85.5
University 50.0 (2/4) 6.8 – 93.2
Overall 72.6 (310/427) 68.2 – 76.6

Hematuria is contagious
Never been at school 42.6 (80/188) 35.4 – 49.9
Primary school 37.5 (45/120) 28.8 – 46.8
Secondary school 52.1 (49/94) 41.6 – 62.5
University 75.0 (3/4) 19.4 – 99.4
Overall 43.6 (177/406) 38.9 – 48.5

Hematuria can affect people of
any age group

Never been at school 76.4 (149/195) 69.8 – 82.2
Primary school 67.7 (86/127) 58.9 – 75.7
Secondary school 75.5 (74/98) 65.8 – 83.6
University 75.0 (3/4) 19.4 – 99.4
Overall 73.6 (312/424) 69.2 – 77.6

Swimming in rivers, ponds or
walking in them exposes one to
risk of hematuria

Never been at school 97.4 (188/193) 94.1 – 99.2
Primary school 96.8 (122/126) 92.1 – 99.1
Secondary school 100.0 (99/99) 96.3 – 100.0
University 100.0 (4/4) 39.8 – 100.0
Overall 97.9 (413/422) 96.0 – 98.9

Don’t know any means of control
of hematuria

Never been at school 2.6 (5/196) 0.8 – 5.9
Primary school 4.7 (6/128) 1.7 – 9.9
Secondary school 3.0 (3/99) 0.6 – 8.6
University 0.0 (0/4) 0.0 – 60.2
Overall 3.3 (14/427) 2.0 – 5.4

Medical consultation is one of the
means to control hematuria

Never been at school 40.3 (79/196) 33.4 – 47.5
Primary school 42.2 (54/128) 33.5 – 51.2
Secondary school 38.4 (38/99) 28.8 – 48.7
University 75.0 (3/4) 19.4 – 99.4
Overall 40.3 (172/427) 35.7 – 45.0

Mass Drug Administration is one
of the means to control hematuria

Never been at school 36.7 (72/196) 56.1 – 70.0
Primary school 36.7 (47/128) 28.4 – 45.7
Secondary school 50.5 (50/99) 40.3 – 60.7
University 50.0 (2/4) 6.76 – 93.2
Overall 40.1 (171/427) 35.5 – 44.8
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Table 3D. Knowledge of the heads of households on hematuria
in school-aged children by profession of the head of household,
Wahala Health area, Haho Health District, Togo, March 2020

Variable Proportion (%) 95% CI

Knowledge on hematuria in school-aged children according to the profession
of the heads of household

Hematuria is a sign of a disease
Artisan 100.0 (30/30) 88.4 – 100.0
Farmer 99.6 (266/267) 97.9 – 99.9
Housewife 100.0 (51/51) 93.0 – 100.0
Seller 97.7 (42/43) 87.7 – 99.9
Teacher 100.0 (9/9) 66.4 – 100.0
Other 100.0 (17/17) 80.5 – 100.0
Overall 99.5 (415/417) 98.3 – 99.9

Know the name of hematuria in the
local language

Artisan 70.0 (21/30) 50.6 – 86.3
Farmer 78.8 (215/273) 73.4 – 83.5
Housewife 71.2 (37/52) 56.9 – 82.9
Seller 43.2 (19/44) 28.4 – 58.9
Teacher 54.6 (6/11) 23.4 – 83.3
Other 70.6 (12/17) 44.0 – 89.7
Overall 72.6 (310/427) 68.2 – 76.6

Hematuria is contagious
Artisan 53.6 (15/28) 33.9 – 72.5
Farmer 40.4 (105/260) 34.4 – 46.6
Housewife 50.0 (25/50) 35.5 – 64.5
Seller 38.1 (16/42) 23.6 – 54.4
Teacher 63.6 (7/11) 30.8 – 89.1
Other 60.0 (9/15) 12.3 – 83.7
Overall 43.6 (177/406) 38.9 – 48.5

Hematuria can affect people of any age
group

Artisan 66.7 (20/30) 47.2 – 82.7
Farmer 71.1 (192/270) 65.3 – 76.4
Housewife 75.0 (39/52) 61.1 – 85.9
Seller 88.6 (39/44) 75.4 – 96.2
Teacher 72.7 (8/11) 39.0 – 93.9
Other 82.4 (14/17) 52.6 – 96.2
Overall 73.6 (312/424) 69.2 – 77.6

Swimming in rivers, ponds or walking
in them exposes one to the risk of
hematuria

Artisan 90.0 (27/30) 73.5 – 98.0
Farmer 99.3 (268/270) 97.4 – 99.9
Housewife 94.1 (48/51) 83.8 – 98.8
Seller 97.7 (43/44) 88.0 – 99.9
Teacher 100.0 (11/11) 71.5 – 100.0
Other 100.0 (16/16) 79.4 – 100.0
Overall 97.9 (413/422) 96.0 – 98.9

Don’t know any means of control of
hematuria

Artisan 6.7 (2/30) 0.8 – 22.1
Farmer 3.3 (9/273) 1.5 – 6.2
Housewife 3.9 (2/52) 0.5 – 13.2
Seller 0.0 (0/44) 0.0 – 8.0
Teacher 0.0 (0/11) 0.0 – 28.5
Other 5.9 (1/17) 0.2 – 28.7
Overall 3.3 (14/427) 2.0 – 5.4

Medical consultation is one of the
means to control hematuria

Artisan 26.7 (8/30) 12.3 – 45.9
Farmer 42.1 (115/273) 36.2 – 48.2
Housewife 28.9 (15/52) 17.1 – 43.1
Seller 47.7 (21/44) 32.5 – 63.3
Teacher 81.8 (9/11) 48.2 – 97.7
Other 23.5 (4/17) 6.8 – 49.9
Overall 40.3 (172/427) 35.7 – 45.0

Mass Drug Administration is one of
the means to control hematuria

Artisan 60.0 (18/30) 40.6 – 77.3
Farmer 37.0 (101/273) 31.3 – 43.0
Housewife 36.5 (19/52) 23.6 – 51.0
Seller 45.5 (20/44) 30.4 – 61.2
Teacher 45.5 (5/11) 16.8 – 76.6
Other 47.1 (8/17) 22.9 – 72.2
Overall 40.1 (171/427) 35.5 – 44.8

among the study population suggests that more educational
strategies and public awareness campaigns need to be put

in place. The plurality of names attributed to hematuria in
native languages is due to the multiplicity of different
linguistic groups residing in the Wahala zone. For the great
majority of the linguistic groups living in Wahala, the
names translate to the emission of bloody urine: Him Ni
Tchalim and Himah in Kabyè-Lamba language,
Ehoudoudo and Adoudove in Adja-Ewé, Hawem djim and
Ahoran djim in Naouda. Such names as “Sugunèbilen or
Gnèguènèbilen” in Bambara or Dioula language spoken in
Mali, Burkina Faso, Côte d’Ivoire and Guinea also express
the presence of blood in the urine [39]. The name
“Eyawou” is more related to the dysuria and pain
associated with hematuria. Similar translating names for
signs and symptoms have been reported in Côte d’Ivoire
and Mauritania [38].

The majority of heads of households were found in their
respective homes during the last MDA with PRZ, and they

Table 3E. Knowledge of the heads of households on hematuria
in school-aged children by residence of the head of household,
Wahala Health area, Haho Health District, Togo, March 2020

Variable Proportion (%) 95% CI
Knowledge on hematuria in school-aged children according to
residence zone of the heads of household
Hematuria is a sign of a disease

Rural 99.4 (328/330) 97.8 – 99.8
Semi-urban 100.0 (87/87) 95.9 – 100.0
Overall 99.5 (415/417) 98.3 – 99.9

Know the name of hematuria in the
local language

Rural 79.3 (268/338) 74.7 – 83.3
Semi-urban 47.2 (42/89) 36.5 – 58.1
Overall 72.6 (310/427) 68.2 – 76.6

Hematuria is contagious
Rural 42.6 (139/326) 37.4 – 48.1
Semi-urban 47.5 (38/80) 36.2 – 58.9
Overall 43.6 (177/406) 38.9 – 48.5

Hematuria can affect people of any
age group

Rural 71.6 (240/335) 66.6 – 76.2
Semi-urban 80.9 (72/89) 71.2 – 88.5
Overall 73.6 (312/424) 69.2 – 77.6

Swimming in rivers, ponds or walking
in them exposes one to the risk of
hematuria

Rural 97.6 (325/333) 95.3 – 98.8
Semi-urban 98.9 (88/89) 93.9 – 99.9
Overall 97.9 (413/422) 96.0 – 98.9

Don’t know any means of control of
hematuria

Rural 3.6 (12/338) 2.0 – 6.1
Semi-urban 2.3 (2/89) 0.3 – 7.9
Overall 3.3 (14/427) 2.0 – 5.4

Medical consultation is one of the
means to control hematuria

Rural 37.3 (126/338) 32.3 – 42.6
Semi-urban 51.7 (46/89) 40.8 – 62.4
Overall 40.3 (172/427) 35.7 – 45.0

Mass Drug Administration is one of
the means to control hematuria

Rural 40.8 (138/338) 35.7 – 46.1
Semi-urban 37.1 (33/89) 27.1 – 47.9
Overall 40.1 (171/427) 35.5 – 44.8
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Table 3F. Knowledge of the heads of households on hematuria in
school-aged children by religion of the head of household, Wahala
Health area, Haho Health District, Togo, March 2020

Variable Proportion (%) 95% CI

Knowledge on hematuria in school-aged children according to the religion of
the heads of household

Hematuria is a sign of a disease
Christian 98.9 (192/194) 96.3 – 99.9
Muslim 100.0 (33/33) 89.4 – 100.0
Traditional (Animism) 100.0 (190/190) 98.1 – 100.0
Overall 99.5 (415/417) 98.3 – 99.9

Know the name of hematuria in the local
language

Christian 71.9 (143/199) 65.1 – 78.0
Muslim 54.3 (19/35) 36.7 – 71.2
Traditional (Animism) 76.7 (148/193) 70.1 – 82.5
Overall 72.6 (310/427) 68.2 – 76.6

Hematuria is contagious
Christian 41.9 (81/193) 34.9 – 49.3
Muslim 55.2 (16/29) 35.7 – 73.6
Traditional (Animism) 43.5 (80/184) 36.2 – 50.9
Overall 43.6 (177/406) 38.9 – 48.5

Hematuria can affect people of any age
group

Christian 71.2 (141/198) 64.4 – 77.4
Muslim 97.1 (34/35) 85.1 – 99.9
Traditional (Animism) 71.7 (137/191) 64.8 – 78.0
Overall 73.6 (312/424) 69.2 – 77.6

Swimming in rivers, ponds or walking in
them exposes one to risk of hematuria

Christian 97.9 (193/197) 94.9 – 99.4
Muslim 94.1 (32/34) 80.3 – 99.3
Traditional (Animism) 98.4 (188/191) 95.5 – 99.7
Overall 97.9 (413/422) 96.0 – 98.9

Don’t know any means of control of
hematuria

Christian 2.5 (5/199) 0.8 – 5.8
Muslim 0.0 (0/35) 0.0 – 10.0
Traditional (Animism) 4.7 (9/193) 2.2 – 8.7
Overall 3.3 (14/427) 2.0 – 5.4

Medical consultation is one of the means to
control hematuria

Christian 45.7 (91/199) 38.7 – 52.9
Muslim 37.1 (13/35) 21.5 – 55.1
Traditional (Animism) 35.2 (68/193) 28.5 – 42.4
Overall 40.3 (172/427) 35.7 – 45.0

Mass Drug Administration is one of the
means to control hematuria

Christian 42.2 (84/199) 35.3 – 49.4
Muslim 37.1 (13/35) 21.4 – 55.1
Traditional (Animism) 38.3 (74/193) 31.5 – 45.6
Overall 40.1 (171/427) 35.5 – 44.8

reported having implemented appropriate measures in their
households to control schistosomiasis. These findings
corroborate knowledge they have regarding hematuria,
considered as a sign of pathological condition, making it as
one of the priority events under surveillance in their
households. This attitude also showed that a high
proportion of heads of households in Wahala Health area
believed that hematuria is a medical condition for which
there are means of prevention and treatment. Several
studies reported similar proportions of appropriate
attitudes among heads of households [28-30, 34].

Only one in ten households that experienced an episode of
hematuria undertook an appropriate action. This low
proportion of appropriate practices regarding hematuria,
contrasted with the knowledge and attitudes revealed in this
study. More than a third of heads of households had an
inappropriate action, reflecting insufficiencies in the
adoption of good practices for hematuria control. The

reasons for these inappropriate practices may be related to
the poor geographic access to health care facilities by
communities. Such a paradox between good knowledge
and practices has earlier been also reported [28-30]. The
very low proportion of reluctance and resistance during the
last MDA revealed by the study is not uncommon during
NTDs’ mass drug campaigns and other health-related mass
activities such as immunisation campaigns. This illustrates
the persistence of communities that have not yet adopted
this control strategy, as was reported in several studies
[40-44] and calls for the implementation of specific
strategies.

The biological diagnostic technique for schistosomiasis,
based on the search for bilharzia eggs in a urine sample
using direct microscopy, could underestimate the
prevalence and be a limitation of this study. However, the
external quality control carried out at Togo’s national
reference laboratory confirmed the quality of the results
obtained at the Wahala Health Center laboratory. In
addition, the parasite load could have provided information
on the intensity of the infestation, but this information does
not interfere with the determination of prevalence and the
criteria for the MDA strategy to be implemented, nor the
treatment dosage to be prescribed.

Table 4A. Attitudes of the heads of households on hematuria in
school-aged children by gender of the head of household, Wahala
Health area, Haho Health District, Togo, March 2020

Variable Proportion (%) 95% CI
Was at home during the last Mass Drug
Administration

Men 92.9 (263/283) 89.3 – 95.6
Women 93.7 (134/143) 88.4 – 97.1
Overall 93.2 (415/417) 90.4 – 95.2

Will take the child to the hospital in case
he gets hematuria

Men 65.7 (186/283) 59.9 – 71.2
Women 81.1 (116/143) 73.7 – 87.2
Overall 71.0 (303/427) 66.5 – 75.1

Will take the child to the Community
Health Worker in case he gets hematuria

Men 14.1 (40/283) 10.3 – 18.8
Women 7.0 (10/143) 3.4 – 12.5
Overall 11.7 (50/427) 9.0 – 15.1

Interdiction of swimming in ponds
and rivers to avoid the occurrence of
hematuria in a household member

Men 39.0 (110/282) 33.3 – 44.9
Women 43.4 (62/143) 35.1 – 51.9
Overall 40.4 (172/426) 35.8 – 45.1

Oversees medication intake during
Mass Drug Distribution to prevent the
occurrence of hematuria in a household
member

Men 14.9 (42/282) 11.0 – 19.6
Women 10.5 (15/143) 6.0 – 16.7
Overall 13.6 (58/426) 10.7 – 17.2

No measures in place in the household to
prevent the occurrence of hematuria

Men 10.3 (29/282) 7.0 – 14.4
Women 13.3 (19/143) 8.2 – 20.0
Overall 11.3 (48/426) 8.6 – 14.6
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Table 4B. Attitudes of the heads of households on hematuria
in school-aged children by age group of the head of household,
Wahala Health area, Haho Health District, Togo, March 2020

Variable / Age Group (years) Proportion (%) 95% CI

Was at home during the last Mass
Drug Administration

20–<30 92.9 (39/42) 80.5 – 98.5
30–<45 92.9 (184/198) 88.4 – 96.1
45–<60 93.6 (117/125) 87.8 – 97.2
60–90 93.6 (58/62) 80.3 – 98.2
Overall 93.2 (398/427) 90.4 – 95.2

Will take the child to the hospital in
case he gets hematuria

20–<30 73.8 (31/42) 51.0 – 86.1
30–<45 71.2 (141/198) 64.4 – 77.4
45–<60 68.8 (86/125) 59.9 – 76.8
60–90 72.6 (45/62) 59.8 – 83.2
Overall 71.0 (303/427) 66.5 – 75.1

Will take the child to the Community
Health Worker in case he gets
hematuria

20–<30 11.9 (5/42) 4.0 – 25.6
30–<45 11.6 (23/198) 7.5 – 16.9
45–<60 11.2 (14/125) 6.2 – 18.1
60–90 12.9 (8/62) 5.7 – 23.9
Overall 11.7 (50/427) 9.0 – 15.1

Interdiction of swimming in ponds
and rivers to avoid the occurrence of
hematuria in a household member

20–<30 40.5 (17/42) 25.6 – 56.7
30–<45 44.4 (88/198) 37.4 – 51.7
45–<60 29.8 (37/124) 22.0 – 38.7
60–90 48.4 (30/62) 35.5 – 61.4
Overall 40.4 (172/426) 35.8 – 45.1

Oversees medication intake during
Mass Drug Distribution to prevent
the occurrence of hematuria in a
household member

20–<30 7.1 (3/42) 1.5 – 19.5
30–<45 13.1 (26/198) 8.8 – 18.7
45–<60 16.9 (21/124) 10.8 – 24.7
60–90 12.9 (8/62) 5.7 – 23.9
Overall 13.6 (58/426) 10.7 – 17.2

No measures in place in the household
to prevent the occurrence of hematuria

20–<30 16.7 (7/42) 7.0 – 31.4
30–<45 7.6 (15/198) 4.3 – 12.2
45–<60 16.9 (21/124) 10.8 – 24.7
60–90 8.1 (5/62) 2.7 – 17.8
Overall 11.3 (48/426) 8.6 – 14.6

Conclusions
This study revealed a high prevalence of urinary
schistosomiasis in school-aged children in the Wahala
Health area despite the MDA undertaken since 2010, and
this is compatible with reinfestation. Heads of households
have a good knowledge of schistosomiasis, its clinical
manifestations as well as its means of control, and most of
them have ensured that all target children benefit from the
MDA interventions. To increase and sustain the impact of
schistosomiasis control interventions in this health area,
some actions need to be undertaken. The frequency of
MDA should be reversed to one round every year and
involve all eligible people in the Wahala Health area. It’s
also critical to make the Praziquantel tablets permanently
available at the Wahala Health Center for free
administration to people with hematuria or tested positive
for schistosomiasis during routine and outreach medical
consultations.

To track the trends, it will be important to conduct periodic

surveys to monitor and update the mapping of
schistosomiasis prevalence in the Haho Health District.
The schistosomiasis indicators-based surveillance system
currently in place should be strengthened by combining it
with the event-based one, especially community-based
surveillance. Wahala Health Center, with the support of the
Haho Health District coordination team, should also
develop and implement a communication plan for
schistosomiasis control and conduct advocacy to improve
the population’s access to safe drinking water, hygiene and
sanitation.

What is Already Known About this Topic

• Schistosomiasis is a Neglected Tropical Disease, and
Africa hosts 90

• Prevalence is declining in Togo with the Praziquantel
Mass Distribution campaigns.

Table 4C. Attitudes of the heads of households on hematuria in
school-aged children by education level of the head of household,
Wahala Health area, Haho Health District, Togo, March 2020

Variable Proportion (%) 95% CI

Was at home during the last Mass
Drug Administration

Never been at school 93.4 (183/196) 88.9 – 96.4
Primary school 92.2 (118/128) 86.1 – 96.2
Secondary school 93.9 (93/99) 87.3 – 97.7
University 100.0 (4/4) 39.8 – 100.0
Overall 93.2 (398/427) 90.4 – 95.2

Will take the child to the hospital in
case he gets hematuria

Never been at school 66.3 (130/196) 59.3 – 72.9
Primary school 78.9 (101/128) 70.8 – 85.6
Secondary school 69.7 (69/99) 59.7 – 78.5
University 75.0 (3/4) 19.4 – 99.4
Overall 71.0 (303/427) 66.5 – 75.1

Interdiction of swimming in ponds
and rivers to avoid the occurrence of
hematuria in a household member

Never been at school 44.9 (88/196) 37.8 – 52.2
Primary school 43.0 (55/128) 34.3 – 52.0
Secondary school 27.6 (27/98) 19.0 – 37.5
University 50.0 (2/4) 6.8 – 93.2
Overall 40.4 (172/426) 35.8 – 45.1

Oversees medication intake during
Mass Drug Distribution to prevent
the occurrence of hematuria in a
household member

Never been at school 13.3 (26/196) 8.9 – 18.8
Primary school 12.5 (16/128) 7.3 – 19.5
Secondary school 16.3 (16/98) 9.6 – 25.2
University 0.0 (0/4) 0.0 – 60.2
Overall 13.6 (58/426) 10.7 – 17.2

No measures in place in the household
to prevent the occurrence of hematuria

Never been at school 11.7 (23/196) 7.6 – 17.1
Primary school 10.9 (14/128) 6.1 – 17.7
Secondary school 11.2 (11/98) 5.7 – 19.2
University 0.0 (0/4) 0.0 – 60.2
Overall 11.3 (48/426) 8.6 – 14.6
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Table 4D. Attitudes of the heads of households on hematuria
in school-aged children by profession of the head of household,
Wahala Health area, Haho Health District, Togo, March 2020

Variable Proportion (%) 95% CI

Was at home during the last Mass
Drug Administration

Artisan 83.3 (25/30) 65.3 – 94.4
Farmer 94.5 (258/273) 91.1 – 96.9
Housewife 94.2 (49/52) 84.1 – 98.8
Seller 88.6 (39/44) 75.4 – 96.2
Teacher 100.0 (11/11) 71.5 – 100.0
Other 94.1 (16/17) 71.3 – 99.9
Overall 93.2 (398/427) 90.4 – 95.2

Will take the child to the hospital in
case he gets hematuria

Artisan 73.3 (22/30) 54.1 – 87.7
Farmer 67.0 (183/273) 61.1 – 72.6
Housewife 73.1 (38/52) 59.0 – 84.4
Seller 88.6 (39/44) 75.4 – 96.2
Teacher 81.8 (9/11) 48.2 – 97.7
Other 70.6 (12/17) 44.0 – 89.7
Overall 71.0 (303/427) 66.5 – 75.1

Will take the child to the Community
Health Worker in case he gets
hematuria

Artisan 3.3 (1/30) 0.1 – 17.2
Farmer 14.3 (39/273) 10.4 – 19.0
Housewife 13.5 (7/52) 5.6 – 25.8
Seller 0.0 (0/44) 0.0 – 8.0
Teacher 9.1 (1/11) 0.2 – 41.3
Other 11.8 (2/17) 1.5 – 36.4
Overall 11.7 (50/427) 9.0 – 15.1

Interdiction of swimming in ponds
and rivers to avoid the occurrence of
hematuria in a household member

Artisan 46.7 (14/30) 28.3 – 65.7
Farmer 41.0 (112/273) 35.1 – 47.1
Housewife 36.5 (19/52) 23.6 – 51.0
Seller 45.5 (20/44) 30.4 – 61.2
Teacher 50.0 (5/10) 18.7 – 81.3
Other 11.8 (2/17) 1.5 – 36.4
Overall 40.4 (172/426) 35.8 – 45.1

Oversees medication intake during
Mass Drug Distribution to prevent
the occurrence of hematuria in a
household member

Artisan 16.7 (5/30) 5.6 – 34.7
Farmer 11.0 (30/273) 7.5 – 15.3
Housewife 17.3 (9/52) 8.2 – 30.3
Seller 13.6 (6/44) 5.2 – 27.4
Teacher 30.0 (3/10) 6.7 – 65.3
Other 29.4 (5/17) 10.3 – 56.0
Overall 13.6 (58/426) 10.7 – 17.2

No measures in place in the household
to prevent the occurrence of hematuria

Artisan 13.3 (4/30) 3.8 – 30.7
Farmer 8.4 (23/273) 5.4 – 12.4
Housewife 21.2 (11/52) 11.1 – 34.7
Seller 13.6 (6/44) 5.2 – 27.4
Teacher 10.0 (1/10) 0.3 – 44.5
Other 17.7 (3/17) 3.8 – 43.4
Overall 11.3 (48/426) 8.6 – 14.6

What This Study Adds

• Reinfestation with high prevalence despite a decade of
Praziquantel MDA implementation.

• Knowledge and perception of the population on
hematuria in a health area.

• Better knowledge of the epidemiological aspects of
schistosomiasis in the Wahala Health area.

• Identification and implementation of control strategies
specific to the context of the Wahala Health area.

Table 4E. Attitudes of the heads of households on hematuria
in school-aged children by residence and religion of the head of
household,Wahala Health area, HahoHealth District, Togo,March
2020

Variable Proportion (%) 95% CI

Was at home during the last Mass
Drug Administration

Rural 97.3 (329/338) 95.0 – 98.6
Semi-urban 77.5 (69/89) 67.5 – 85.7
Overall 93.2 (398/427) 90.4 – 95.2

Will take the child to the hospital in
case he gets hematuria

Rural 65.1 (220/338) 59.9 – 70.0
Semi-urban 92.3 (83/89) 85.9 – 97.5
Overall 71.0 (303/427) 66.5 – 75.1

Will take the child to the Community
Health Worker in case he gets
hematuria

Rural 14.2 (48/338) 10.9 – 18.3
Semi-urban 2.3 (2/89) 0.3 – 7.9
Overall 11.7 (50/427) 9.0 – 15.1

Interdiction of swimming in ponds
and rivers to avoid the occurrence of
hematuria in a household member

Rural 39.2 (132/337) 34.1 – 44.5
Semi-urban 44.9 (40/89) 34.4 – 55.9
Overall 40.4 (172/426) 35.8 – 45.1

Oversees medication intake during
Mass Drug Distribution to prevent
the occurrence of hematuria in a
household member

Rural 13.1 (44/337) 9.9 – 17.1
Semi-urban 15.7 (14/89) 8.9 – 25.0
Overall 13.6 (58/426) 10.7 – 17.2

No measures in place in the household
to prevent the occurrence of hematuria

Rural 11.0 (37/337) 8.1 – 14.8
Semi-urban 12.4 (11/89) 6.3 – 21.0
Overall 11.3 (48/426) 8.6 – 14.6

Was at home during the last Mass
Drug Administration

Christian 93.5 (186/199) 89.1 – 96.5
Muslim 85.7 (30/35) 69.7 – 95.2
Traditional (Animism) 94.3 (182/193) 90.0 – 97.1
Overall 93.2 (398/427) 90.4 – 95.2

Will take the child to the hospital in
case he gets hematuria

Christian 72.4 (144/199) 65.6 – 78.5
Muslim 77.1 (27/35) 59.9 – 89.6
Traditional (Animism) 68.4 (132/193) 61.3 – 74.9
Overall 71.0 (303/427) 66.5 – 75.1

Will take the child to the Community
Health Worker in case he gets
hematuria

Christian 14.1 (28/199) 9.7 – 19.7
Muslim 2.9 (1/35) 0.1 – 14.9
Traditional (Animism) 10.9 (21/193) 6.9 – 16.2
Overall 11.7 (50/427) 9.0 – 15.1

Interdiction of swimming in ponds
and rivers to avoid the occurrence of
hematuria in a household member

Christian 39.7 (79/199) 32.9 – 46.9
Muslim 48.6 (17/35) 31.4 – 66.0
Traditional (Animism) 39.6 (76/192) 32.6 – 46.9
Overall 40.4 (172/426) 35.8 – 45.1

Oversees medication intake during
Mass Drug Distribution to prevent
the occurrence of hematuria in a
household member

Christian 14.1 (28/199) 9.6 – 19.7
Muslim 22.9 (8/35) 10.4 – 40.1
Traditional (Animism) 11.5 (22/192) 7.3 – 16.8
Overall 13.6 (58/426) 10.7 – 17.2

No measures in place in the household
to prevent the occurrence of hematuria

Christian 9.6 (19/199) 5.9 – 14.5
Muslim 14.3 (5/35) 4.8 – 30.3
Traditional (Animism) 12.5 (24/192) 8.2 – 18.0
Overall 11.3 (48/426) 8.6 – 14.6
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Table 5A. Practices of the heads of households on hematuria in
school-aged children by gender of the head of household, Wahala
Health area, Haho Health District, Togo, March 2020

Variable Proportion (%) 95% CI

Took the child to the hospital when he
got hematuria

Men 31.6 (18/57) 19.9 – 45.2
Women 46.7 (14/30) 28.3 – 65.7
Overall 36.4 (32/88) 26.4 – 47.3

Took the child to the Community
Health Worker when he got hematuria

Men 24.6 (14/57) 14.1 – 37.8
Women 6.7 (2/30) 0.8 – 22.1
Overall 18.2 (16/88) 10.7 – 27.8

Did nothing when a child got
hematuria

Men 19.3 (11/57) 10.1 – 31.9
Women 23.3 (7/30) 9.9 – 42.3
Overall 20.5 (18/88) 12.6 – 30.4

Self-medicated the child when he got
hematuria

Men 15.8 (9/57) 7.5 – 27.9
Women 20.0 (6/30) 7.7 – 38.6
Overall 18.2 (16/88) 10.8 – 27.8

Advised the child when he saw him
swimming in a river or pond

Men 48.5 (37/130) 39.6 – 57.4
Women 45.8 (33/72) 34.0 – 58.0
Overall 47.3 (96/203) 40.3 – 54.4

Punished the children when they were
seen swimming in rivers or ponds

Men 19.2 (25/130) 12.9 – 27.1
Women 19.4 (14/72) 11.1 – 30.5
Overall 19.2 (39/203) 14.0 – 25.3
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Table 5B. Practices of the heads of households on hematuria
in school-aged children by age group of the head of household,
Wahala Health area, Haho Health District, Togo, March 2020

Variable / Age Group (years) Proportion (%) 95% CI

Took the child to the hospital when he
got hematuria

20–<30 20.0 (1/5) 0.5 – 71.6
30–<45 36.6 (15/41) 22.1 – 53.1
45–<60 25.9 (7/27) 11.1 – 46.3
60–90 60.0 (9/15) 32.3 – 83.7
Overall 36.4 (32/88) 26.4 – 47.3

Took the child to the Community
Health Worker when he got hematuria

20–<30 40.0 (2/5) 5.3 – 85.3
30–<45 19.5 (8/41) 8.8 – 34.9
45–<60 14.8 (4/27) 4.2 – 33.7
60–90 13.3 (2/15) 1.7 – 40.5
Overall 18.2 (16/88) 10.8 – 27.8

Self-medicated the child when he got
hematuria

20–<30 0.0 (0/5) 0.0 – 52.2
30–<45 14.6 (6/41) 5.6 – 29.2
45–<60 29.6 (8/27) 13.8 – 50.2
60–90 13.3 (2/15) 1.7 – 40.5
Overall 18.2 (16/88) 10.8 – 27.8

Advised the child when he saw him
swimming in a river or pond

20–<30 45.0 (9/20) 23.1 – 68.5
30–<45 44.7 (38/85) 33.9 – 55.9
45–<60 52.2 (36/69) 39.8 – 64.4
60–90 44.8 (13/29) 26.5 – 64.3
Overall 47.3 (96/203) 40.3 – 54.4

Punished their children when they
were seen swimming in rivers and
ponds

20–<30 15.0 (3/20) 3.2 – 37.9
30–<45 17.7 (15/85) 10.2 – 27.4
45–<60 14.5 (10/69) 7.2 – 25.0
60–90 37.9 (11/29) 20.7 – 57.7
Overall 19.2 (39/203) 14.0 – 25.3

Did nothing when a child got
hematuria

20–<30 40.0 (2/5) 5.3 – 85.3
30–<45 22.0 (9/41) 10.6 – 37.6
45–<60 18.5 (5/27) 6.3 – 38.1
60–90 13.3 (2/15) 1.7 – 40.5
Overall 20.5 (18/88) 12.6 – 30.4

Conflict of Interest Statement
The authors declare that they have no competing interests.

References
[1] Aubry P, Gaüzère AB. Schistosomiasis or bilharzia: News

2023. Bordeaux (France): Medecine Tropicale; 2001. 10 p.
French.

[2] Kokaliaris C, Garba A, Matuska M, Bronzan RN, Colley
DG, Dorkenoo AM, Ekpo UF, Fleming FM, French
MD, Kabore A, Mbonigaba JB, Midzi N, Mwinzi PNM,
N’Goran EK, Polo MR, Sacko M, Tchuem Tchuenté
LA, Tukahebwa EM, Uvon PA, Yang G, Wiesner L,
Zhang Y, Utzinger J, Vounatsou P. Effect of preventive
chemotherapy with praziquantel on schistosomiasis
among school-aged children in sub-Saharan Africa:
a spatiotemporal modelling study. Lancet Infect Dis
[Internet]. 2021 Dec 2 [cited 2026 Mar 11];22(1):136–
49. doi:10.1016/S1473-3099(21)00090-6 Available from:
https://www.thelancet.com/journals/laninf/
article/PIIS1473-3099(21)00090-6/fulltext.
Erratum in: Correction to Lancet Infect Dis 2022; 22:
136–49. Lancet Infect Dis [Internet]. 2022 Jan [cited 2026

Page 11 of 18 doi: 10.37432/jieph-d-24-02000 JIEPH 2026

https://doi.org/10.1016/S1473-3099(21)00090-6
https://www.thelancet.com/journals/laninf/article/PIIS1473-3099(21)00090-6/fulltext
https://www.thelancet.com/journals/laninf/article/PIIS1473-3099(21)00090-6/fulltext
https://doi.org/10.37432/jieph-d-24-02000
https://afenet-journal.org


J. Interv. Epidemiol. Public Health | Vol. 9 | Issue 1 | Article 44 (Research) Abalo et al.

Table 5C. Practices of the heads of households on hematuria in
school-aged children by education level of the head of household,
Wahala Health area, Haho Health District, Togo, March 2020

Variable / Education Level Proportion (%) 95% CI

Took the child to the hospital when he
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Secondary school 16.7 (7/42) 7.0 – 31.4
University 0.0 (0/1) 0.0 – 97.5
Overall 19.2 (39/203) 14.0 – 25.3

Did nothing when a child got
hematuria
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Primary school 29.6 (8/27) 13.75 – 50.2
Secondary school 14.3 (1/7) 0.36 – 57.9
University 0.0 (0/1) 0.00 – 97.5
Overall 20.5 (18/88) 12.60 – 30.4
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Variable Proportion (%) 95% CI

Took the child to the hospital when he
got hematuria

Artisan 14.3 (1/7) 0.4 – 57.9
Farmer 39.3 (22/56) 26.5 – 53.3
Housewife 33.3 (3/9) 7.5 – 70.0
Seller 41.7 (5/12) 15.2 – 72.3
Other 25.0 (1/4) 0.6 – 80.6
Overall 36.4 (32/88) 26.4 – 47.3

Took the child to the Community
Health Worker when he got hematuria

Artisan 14.3 (1/7) 0.4 – 57.9
Farmer 21.4 (12/56) 11.6 – 34.4
Housewife 0.0 (0/9) 0.0 – 33.6
Seller 16.7 (2/12) 2.1 – 48.4
Other 25.0 (1/4) 0.6 – 80.6
Overall 18.2 (16/88) 10.8 – 27.8

Self-medicated the child when he got
hematuria

Artisan 57.1 (4/7) 18.4 – 90.1
Farmer 10.7 (6/56) 4.0 – 21.9
Housewife 11.1 (1/9) 0.3 – 48.3
Seller 33.3 (4/12) 9.9 – 65.1
Other 25.0 (1/4) 0.6 – 80.6
Overall 18.2 (16/88) 10.8 – 27.8

Advised the child when he saw him
swimming in a river

Artisan 28.9 (4/14) 8.4 – 58.1
Farmer 50.4 (69/137) 41.7 – 59.0
Housewife 50.0 (13/26) 29.9 – 70.1
Seller 31.6 (6/19) 12.6 – 56.6
Teacher 50.0 (1/2) 1.3 – 98.7
Other 60.0 (3/5) 14.7 – 94.7
Overall 47.3 (96/203) 40.3 – 54.4

Punished their children when they
were seen swimming in rivers and
ponds

Artisan 7.1 (1/14) 0.2 – 33.9
Farmer 18.2 (25/137) 12.2 – 25.8
Housewife 19.2 (5/26) 6.6 – 39.4
Seller 36.8 (7/19) 16.3 – 61.6
Teacher 0.0 (0/2) 0.0 – 84.2
Other 20.0 (1/5) 0.5 – 71.6
Overall 19.2 (39/203) 14.0 – 25.3

Did nothing when a child got
hematuria

Artisan 14.3 (1/7) 0.4 – 57.9
Farmer 19.6 (11/56) 10.2 – 32.4
Housewife 44.4 (4/9) 13.7 – 78.8
Seller 8.3 (1/12) 0.2 – 38.5
Other 25.0 (1/4) 0.6 – 80.6
Overall 20.5 (18/88) 12.6 – 30.4

Took the child to the hospital when he
got hematuria

Rural 38.0 (27/71) 26.8 – 50.3
Semi-urban 29.4 (5/17) 10.3 – 56.0
Overall 36.4 (32/88) 26.4 – 47.3

Took the child to the Community
Health Worker when he got hematuria

Rural 19.7 (14/71) 11.2 – 30.9
Semi-urban 11.8 (2/17) 1.5 – 36.4
Overall 18.2 (16/88) 10.8 – 27.8

Self-medicated the child when he got
hematuria

Rural 14.1 (10/71) 7.0 – 24.4
Semi-urban 35.3 (6/17) 14.2 – 61.7
Overall 18.2 (16/88) 10.8 – 27.8

Advised the child when he saw him
swimming in a river

Rural 49.4 (87/176) 41.8 – 57.1
Semi-urban 33.3 (9/27) 16.5 – 54.0
Overall 47.3 (96/203) 40.3 – 54.4

Did nothing when a child got
hematuria

Rural 19.7 (14/71) 11.2 – 30.9
Semi-urban 23.5 (4/17) 6.8 – 49.9
Overall 20.5 (18/88) 12.6 – 30.4
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Table 5E. Practices of the heads of households on hematuria in
school-aged children by religion of the head of household, Wahala
Health area, Haho Health District, Togo, March 2020

Variable Proportion (%) 95% CI

Took the child to the hospital when he
got hematuria

Christian 20.0 (8/40) 9.1 – 35.7
Muslim 27.3 (3/11) 6.0 – 61.0
Traditional (Animism) 56.8 (21/37) 39.5 – 72.9
Overall 36.4 (32/88) 26.4 – 47.3

Took the child to the Community
Health Worker when he got hematuria

Christian 25.0 (10/40) 12.7 – 41.2
Muslim 9.1 (1/11) 0.2 – 41.3
Traditional (Animism) 13.5 (5/37) 4.5 – 28.8
Overall 18.2 (16/88) 10.8 – 27.8

Self-medicated the child when he got
hematuria

Christian 22.5 (9/40) 10.8 – 38.5
Muslim 36.4 (4/11) 10.9 – 69.2
Traditional (Animism) 8.1 (3/37) 1.7 – 21.9
Overall 18.2 (16/88) 10.8 – 27.8

Advised the child when he saw him
swimming in a river

Christian 51.6 (50/97) 41.2 – 61.8
Muslim 33.3 (4/12) 9.9 – 65.1
Traditional (Animism) 44.7 (42/94) 34.4 – 55.3
Overall 47.3 (96/203) 40.3 – 54.4

Punished their children when they
were seen swimming in rivers and
ponds

Christian 14.4 (14/97) 8.1 – 23.0
Muslim 50.0 (6/12) 21.1 – 78.9
Traditional (Animism) 20.2 (19/94) 12.6 – 29.8
Overall 19.2 (39/203) 14.0 – 25.3

Did nothing when a child got
hematuria

Christian 27.5 (11/40) 14.6 – 41.9
Muslim 27.3 (3/11) 6.0 – 61.0
Traditional (Animism) 10.8 (4/37) 3.0 – 25.4
Overall 20.5 (18/88) 12.6 – 30.4
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