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PREVALENCE AND RISK FACTORS OF SCHISTOSOMIASIS AMONG HAUSA
COMMUNITIES IN KANO STATE, NIGERIA

Salwa DAWAKI(1), Hesham Mahyoub AL-MEKHLAFI(1,2), Init ITHOI(1), Jamaiah IBRAHIM(1), Awatif Mohammed ABDULSALAM(1), Abdulhamid AHMED(3),
Hany SADY(1), Wahib Mohammed ATROOSH(1), Mona Abdullah AL-AREEQI(1), Fatin Nur ELYANA(1), Nabil Ahmed NASR(1) & Johari SURIN(1)

SUMMARY

Schistosomiasis remains one of the most prevalent neglected tropical diseases especially in Nigeria which has the greatest number
of infected people worldwide. A cross-sectional study was conducted among 551 participants from Kano State, North Central Nigeria.
Fecal samples were examined for the presence of Schistosoma mansoni eggs using the formalin-ether sedimentation method while the
urine samples were examined using the filtration technique for the presence of S. haematobium eggs. Demographic, socioeconomic and
environmental information was collected using a pre-validated questionnaire. The overall prevalence of schistosomiasis was 17.8%,
with 8.9% and 8.3% infected with S. mansoni and S. haematobium, respectively and 0.5% presenting co-infection with both species.
The multiple logistic regression analysis revealed that age < 18 years (OR = 2.13; 95% CI; 1.34- 3.41), presence of infected family
members (OR = 3.98; 95% CI; 2.13-7.46), and history of infection (OR = 2.87; 95% CI; 1.87- 4.56) were the significant risk factors
associated with schistosomiasis in these communities. In conclusion, this study revealed that schistosomiasis is still prevalent among
Hausa communities in Nigeria. Mass drug administration, health education and community mobilization are imperative strategies to
significantly reduce the prevalence and morbidity of schistosomiasis in these communities.
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INTRODUCTION

Schistosomiasis, a parasitic infection caused by digenetic blood
trematode worms of the family Schistosomatidae, is one of the most
prevalent neglected tropical diseases (NTDs) and still considered as a
major public health problem in about 77 developing countries in the
tropics and subtropics'?. It is estimated that over 240 million people are
infected, with about 700 million people worldwide at risk of infection®.
Over 90% of this infection occurs in sub-Saharan Africa with almost
300,000 deaths annually from schistosomiasis in Africa*>.

Schistosomiasis prevalence and morbidity is highest among
schoolchildren, adolescents and young adults®. Thus, the negative impacts
on school performance and the debilitation caused by untreated infections
demoralize both social and economic development in endemic areas’.

Urogenital schistosomiasis, caused by S. haematobium, is
characterized by hematuria, dysuria, bladder wall pathology,
hydronephrosis, and it can also lead to squamous cell carcinoma®’. In
adults, the infection can cause genital ulcers and other lesions* resulting in
poor reproductive health, with sexual dysfunction and infertility®. On the

other hand, intestinal schistosomiasis, caused by S. mansoni, presents with
bloody diarrhoea and bowel ulceration, chronic infections progressing
to hepatomegaly and/or associated with periportal liver fibrosis, portal
hypertension, and hematemesis*®. Although S. intercalatum can cause
another form of intestinal schistosomiasis, its distribution is limited to
West and Central Africa’.

Nigeria has the greatest number of cases of schistosomiasis
worldwide®, with about 29 million infected people, among which
16 million are children, and about 101 million people are at risk of
schistosomiasis>®!®!!, In 1988, the Federal Ministry of Health (FMOH),
in collaboration with the National Schistosomiasis Control Program
(NSCP), deliberated on the possibility of bringing down the prevalence
by 50% within 5 years in operational areas'?. However, these efforts were
hampered by the lack of baseline data on the distribution of the disease
in a broad scale. According to the Nigeria master plan for NTDs 2013-
2017, out of the 37 states of Nigeria, mapping and baseline surveys on
schistosomiasis have been conducted in a total of 19 states, all located
in southern and western parts of Nigeria, so that schistosomiasis has
been completely mapped in only 9 of those states'. Apart from several
reports on the prevalence of schistosomiasis'*!®, there is a scarcity of
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research on the risk factors associated with this infection in the majority
of the federation, particularly in Kano State. This makes intervention and
control measures more difficult as such information is crucial to identify
and implement effective control measures. Considering this context, the
present study has aimed to investigate the prevalence and risk factors of
schistosomiasis in Kano State, North Central Nigeria.

MATERIALS AND METHODS
Ethical statement

The present study was carried out according to the guidelines
proposed by the Declaration of Helsinki and all procedures involving
human subjects were approved by the Medical Ethics Committee of the
University of Malaya Medical Centre, Malaysia. Permission was also
obtained from Kano State’s Ministry of Health, Kano State Hospitals
Management Board, the local government authorities and the district
heads of communities. When seeking the consent from the research
participants in each village, the objectives and procedures of the study
were clearly explained to them in the local language, Hausa. Participants
were also informed that they could withdraw from the study without
any consequences. Thus, written and signed or thumb-printed informed
consents were obtained from all the adult participants and guardians/

parents of the children before starting the survey, and these procedures
were also approved by the ethics committees. All the infected individuals
were treated with a single dose of 40 mg/kg body weight of praziquantel
under the supervision of a researcher and a medical officer (Direct
Observed Therapy)".

Study area

A cross-sectional community-based study was conducted between
May and June 2013 among participants aged between one to 90 years
old, in five rural areas of Kano State, North Central Nigeria. Five districts
namely Kura, Bebeji, Gwarzo, Shanono and Minjibir were randomly
selected from the available district list provided by the primary health
care personnel and traditional rulers (Fig. 1). The total population of the
selected districts ranges from 140,607 people in Shanono to 213,794
people in Minjibir, with a mean of 149,170 people®. Kano State (8.5°
E and 11.5°N) is the most populous state of the Nigerian Federation
with a total population of more than 11 million people and a total area
of 20,131 km? comprising 1,754,200 hectares dedicated to agriculture
and 75,000 hectares of forest vegetation and grazing land®. Kano State
has been a commercial and agricultural state known for the production
of groundnuts and cotton. It is also the second largest industrial center
in Nigeria with textile, tanning, footwear, cosmetics, plastic and other
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Fig. 1 - A geographic map showing Kano State and the districts involved in the study.
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industries. Hence, residents of Kano State are predominantly farmers and
merchants, and the selected districts have a homogenous population with
respect to socio-cultural and daily economic activities. The climate of
the study area is the tropical dry-and-wet type which lasts from May to
October, typical of the Western African savannah, while the dry season
lasts from October to April. The annual mean rainfall is between 800 and
900 mm with a mean annual temperature of about 26 °C>..

Study population

Before the beginning of the study, the objectives and plan were
explained to the heads of the selected villages in order to get their
cooperation and permission to conduct the survey. Then, the heads
informed all the residents to gather at the school or clinic where they
received explanation about the objectives of the survey and their
participation. All the residents who agreed voluntarily to participate
were included in this study (universal sampling). They received labeled
containers and were instructed to bring their stool and urine samples
the next day.

A total of 609 individuals had agreed voluntarily to participate in
this study and received stool and urine containers. Of them, 551 (90.5%)
individuals, aged between one and 90 years, had met the inclusion criteria
(written signed consent, completed questionnaire and delivered stool
and urine samples for examination). In these communities, children and
male adolescents were seen bathing/swimming in the streams and ponds
especially at midday. Although toilets were available in almost all of the
houses, human and animal excreta were seen around the water bodies
and in the farmlands.

Questionnaire survey

A pre-validated questionnaire was applied to the participants in
order to collect demographic data (age, gender and family size), socio-
economical background (educational level, occupation and household
income), behavioural risks (personal hygiene such as hand washing,
habit of wearing shoes outside the house and water contact activities),
environmental sanitation and living conditions (types of water supply,
latrine system, presence of domestic animals, water proximity) and health
conditions (history of infection, haematuria). The participants were
interviewed by two research assistants who received a specific training
on how to apply the questionnaire.

Parasitology

Following the administration of the questionnaire, wide mouth 100
mL screw-capped containers pre-labelled with the participant’s name and
code were distributed to each participant for the collection of stool and
urine samples. The samples were transported within 5 hours of collection
in suitable cool boxes at temperatures between 4 and 6 °C for subsequent
examination at the Aminu Kano Teaching Hospital, Kano, Nigeria.

All the stool samples were examined using direct smear, formalin-
ether sedimentation, and Kato-Katz techniques for the presence of
S. mansoni eggs®. To determine the worm burden, egg counts were
performed and recorded as eggs per gram of faeces (EPG) for positive
samples and the intensity of infections was then graded as heavy (= 400
EPG), moderate (100-399 EPG) or light (1-99 EPG) according to the

criteria proposed by the WHO'". Likewise, urine samples were examined
for haematuria using a dipstick test (Chuncheon, Korea)*, and then
examined for the presence of S. haematobium eggs by a sedimentation
method previously described by Cheesbrough??. Egg counts of S.
haematobium were performed and recorded as eggs per 10 millilitres of
urine (EP10 mL), and the intensity of infection was graded as heavy (>
50 EP10 mL) or light (1-50 EP10 mL)". In addition, 20% of the samples
were re-examined for the presence of Schistosoma eggs by another
parasitologist to ensure the quality control.

Data analysis

Data were double-entered by two different researchers into
spreadsheets of IBM SPSS Statistics, version 18.0 (IBM Corporation,
NY, USA). Then, a third researcher crosschecked the two data sets for
accuracy and created a single data set for data analysis. Demographic,
socioeconomic, environmental and behavioral characteristics were treated
as categorical variables and presented as frequencies and percentages.
Egg counts were found not to have a normal distribution, however, there
are biological reasons for using the arithmetic mean (+ standard deviation
(SD) rather than the median or geometric mean to express the egg
counts®. Pearson’s Chi square test was used to examine the associations
of infection prevalence with the demographic, socioeconomic,
environmental and behavioral factors. Moreover, a multivariable logistic
regression analysis was used to identify the risk factors that were
significantly associated with infection. For each statistically significant
factor, an Odds Ratio (OR) and a 95% confidence interval (CI) were
computed by the univariate and multivariate logistic regression analyses.
The level of statistical significance was set as p < 0.05.

RESULTS
General characteristics of the respondents

The demographic and socioeconomic characteristics of the
participants are shown in Table 1. Five hundred and fifty one individuals
(61.7% males and 38.3% females) aged between one and 90 years, with
amedian age of 25 years (IQR 14-37 years) were enrolled in this study.
Of these, 127 (23.0%) were from Kura, 119 (21.6%) reside in Bebeji, 97
(17.6%) in Gwarzo, 99(18.0%) in Shanono and 109 (19.8%) in Minjibir.
Overall, 463 (84.0%) of the participants referred at least six years of
formal education while only 270 (49.0%) were employed. Accordingly,
those with an overall family monthly income of N 32,000 (equivalent to
US$ 200) and above were 231 (41.9%). In all the communities, houses
are made mostly of mud (78%) or concrete (27%). All the houses had
toilets, but most (87.3%) were traditional pit toilets, and about two-thirds
of the houses had access to a piped water supply. Moreover, about one-
third (38.8%) of the participants claimed that they had a past history of
schistosomiasis.

Prevalence and distribution of schistosomiasis

Overall, 17.8% (98/551) of the participants were found to be positive
for schistosomiasis. Of them, 49 (8.9%) were infected with S. mansoni
and 46 (8.3%) were infected with S. haematobium; three (0.5%) had
co-infections of both Schistosoma species. Of the 49 S. haematobium-
positive individuals, 15 (30.6%) were intensely infected with a mean +
standard deviation (SD) of 98 (19.2) EP 10 mL, while 34 (69.4%) cases
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Table 1
Demographic and socioeconomic characteristics of the participants (n = 551)

Variables N %
Gender
Males 340 61.7
Females 211 38.3
Age groups (years)
<10 56 10.2
11-20 190 34.5
21-30 104 18.9
31-40 89 16.1
> 40 112 20.3
Educational level
Educated (at least primary education) 463 84.0
Non educated (no formal education) 88 16.0

Household monthly income

> NGN32000 231 41.9

< NGN32000 (low) 320 58.1
Family size

<10 members 267 48.5

> 10 members 284 51.5
Type of toilet in the household

Pour flush system 70 12.7

Pit (ground dug) 481 87.3
Drinking water

Safe (piped) 356 64.6

Unsafe 195 354

Have contact with a water body 257 50.9
Reasons for water contact

Swimming 66 25.7

Domestic purposes 175 68.1

Fishing 13 5.1

Waste disposal 3 1.2

Had history of infection 214 38.8

Experienced haematuria 219 39.7

Experienced blood in stool 217 394

NGN, Nigerian Naira; (US$1 = NGN 165).

were of light intensity with a mean of 32 + 10.3 EP 10 mL. Likewise, eight
(15.4%) and two (3.8%) S. mansoni cases were of moderate and heavy
intensity with a mean of 128 + 10.4 and 458 + 6.7 EPG, respectively.
Moreover, 42 (80.8%) S. mansoni cases were light infections with a
mean of 65 + 24.3 EPG.
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Table 2 shows the distribution of schistosomiasis according to age,
gender and location. The results showed that those aged 11 - 20 years
had the highest prevalence (27.4%) while children aged < 10 years had
the lowest prevalence (10.7%) compared to other age groups (p =0.001).
Likewise, the infection rate was significantly higher among males than
females (20.6% vs 13.3%; p = 0.029). Regarding the communities, a
significant variable prevalence (p < 0.001) was observed, with Gwarzo
having the highest (30.9%) prevalence, and the lowest was in found Bebeji
(11.8%). According to the participants, the percentage of males who had
history of infection and hematuria was significantly higher than the one
in females (49.1% vs 22.3%; OR = 3.4; 95% CI; 2.2-5.0). Similarly, the
percentage of males who experienced blood in stools was significantly
higher than in females (42.4%, 34.6%; OR = 1.4; 95% CI; 1.0-2.0).

Table 2
Prevalence and distribution of schistosomiasis among the participants
according to age, gender and location (n = 551)

Prevalence No. examined No. positive %
Overall schistosomiasis 551 98 17.8
S. mansoni 551 49 8.9
S. haematobium 551 46 8.3
Co-infection with both S. 551 3 0.5
mansoni and S. haematobium
Gender
Male 340 70 20.6
Female 211 28 13.3
Age groups (years)
<10 56 6 10.7
11-20 190 52 27.4
21-30 104 15 14.4
31-40 89 11 12.4
> 40 112 14 12.5
Location
Kura 127 20 15.7
Bebeji 119 14 11.8
Gwarzo 97 30 30.9
Shanono 99 21 21.2
Minjibir 109 13 11.9

Risk factors of schistosomiasis

Results of the univariate analysis for the association of schistosomiasis
with demographic, socioeconomic, environmental and behavioral
factors are presented in Table 3. Besides the significant association
of schistosomiasis with age and gender, the results showed that the
prevalence of schistosomiasis was significantly higher among those who
were not working when compared to the working participants (21.7%
vs 13.7%; p = 0.014). Moreover, the presence of other family members
infected with schistosomiasis was significantly associated with higher
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Table 3
Univariate analysis of factors associated with schistosomiasis among the participants (n = 551)

. Schistosomiasis

Variables No. examined % infected OR®5% CD) P

Age group
Children (< 18 years) 198 232 1.76 (1.13, 2.73) 0.012°
Adult (> 18 years) 353 14.7 1

Gender
Male 340 20.6 1.70 (1.05, 2.73) 0.029"
Female 211 13.3 1

Educational levels
Non educated 88 17.0 0.83 (0.43, 1.60) 0.573
Primary education 272 16.5 080 (0.50, 1.29) 0.355
Secondary/tertiary education 191 199 1

Occupational status
Not working 281 21.7 1.75 (1.12, 2.74) 0.014"
Working 270 13.7 1

Household monthly income
< NGN 32,000 (low) 231 18.2 1.05 (0.67, 1.63) 0.836
> NGN 32,000 320 17.5 1

Family size
> 10 members (large) 284 20.4 1.46 (0.94,2.27) 0.095
< 10 members 267 15.0 1

Type of toilet in house
Pit latrine 481 17.3 0.77 (0.41, 1.42) 0.394
Pour flush toilet 70 21.4 1

Source of drinking water
Unsafe source (stream, rain, well,..etc) 195 15.9 0.82 (0.51, 1.30) 0.391
Safe source (pipe) 356 18.8 1

Source of household water
Unsafe source (stream, rain, well,..etc) 203 16.7 0.89 (0.57, 1.41) 0.627
Safe source (pipe) 348 18.4 1

Water proximity
Near (£ 250 meters) 380 16.6 0.77 (0.49, 1.22) 0.269
Far (> 250 meters) 171 20.5 1

Water contact
Yes 257 18.7 1.04 (0.66, 1.63) 0.877
No 248 18.1 1

Presence of domestic animals
Yes 228 18.0 1.02 (0.66, 1.59) 0.919
No 323 17.6 1

Presence of infected family member
Yes 55 38.2 3.36 (1.85, 6.10) <0.001"
No 496 15.5 1

Wearing shoes when go outside
No 142 19.0 1.12 (0.68, 1.83) 0.657
Yes 409 17.4 1

History of schistosomiasis
Yes 214 26.6 2.62 (1.68, 4.09) <0.001"
No 337 12.2 1

NGN, Nigerian Naira; (US$1 = NGN 165). OR, Odds ratio. CI, Confidence interval. * Significant association (P < 0.05).
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rates of infection (p < 0.001). Likewise, the prevalence of schistosomiasis
was significantly higher among those who had a history of infection
compared to their counterparts (p < 0.001).

Five variables that showed significant associations (p < 0.05) with the
prevalence of schistosomiasis were considered for the multiple logistic
regression analysis (Table 4). Overall, three variables were retained
as the significant risk factors of schistosomiasis among the examined
participants. The results confirmed that participants aged below 18
years had higher odds for schistosomiasis when compared to the adult
participants by 2.13 times (OR = 2.13; 95% CI; 1.34-3.41). Moreover,
the presence of other family members infected with schistosomiasis
increased the participants’ odds for the infection by almost 4 times (OR
=3.98; 95% CI; 2.13-7.46). Similarly, participants who had history of
schistosomiasis had 2.87 higher odds for the infection when compared
to their counterparts (OR = 2.87; 95% CI; 1.81- 4.56).

Table 4
Multivariate analysis of factors associated with schistosomiasis among the
participants (n = 551)

Schistosomiasis

Variables Adjoul:ted 95% C1 P
Age (< 18 years) 2.13  1.34,3.41 0.002*
Gender (male) 1.01 0.59,1.85 0.876
Family size (= 10 members) 1.21  0.75,1.94 0.433
Occupational status (not working) 1.38 0.79,2.42 0.264
Presence of infected family member 398 2.13,7.46 <0.001*
History of schistosomiasis 2.87 1.81,4.56 <0.001*

OR, Odds ratio. CI, Confidence interval. * Significant key risk factors (P < 0.05).

DISCUSSION

Schistosomiasis remains a major public health problem in many
developing countries particularly among rural populations in sub-
Saharan Africa. Nigeria is considered as the most endemic country for
schistosomiasis, with approximately 29 million infected people and
101 million people at risk of infection®!?. The present study revealed
that the prevalence of schistosomiasis in the study area was 17.8% with
no significant difference in the prevalence of urogenital (8.3%) and
intestinal schistosomiasis (8.9%). This prevalence is in accordance with
other rates reported by previous studies; 11.5% in Adamawa State®,
15.3% in Ebonyi State'’, 17.4% in Oyo State'®, and 18.7% in Plateau
and Nasarawa States of Nigeria'®. However, higher prevalence rates were
reported earlier in the same state, Kano'*'>%. A previous study among
493 school children in the Minjibir local government area of Kano State
found that 44.2% of the children were infected with S. haematobium'.
Another study showed that 50.3% (352/700) of children, aged 5-17 years,
were infected with S. mansoni'*. Moreover, similarly high prevalence of
urogenital schistosomiasis was reported among preschool children from
Ogun and Benue States, Southern Nigeria?*®. The lower prevalence
reported by the present study could be attributed to the integrated and
cost-effective approaches implemented by the Federal Ministry of Health
to eliminate multiple NTDs in Nigeria including lymphatic filariasis,
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onchocerciasis, schistosomiasis, human African trypanosomiasis and
leprosy by the year 2020°.

On the other hand, lower prevalence rates were reported in other
states of Nigeria. An overall schistosomiasis prevalence of 6% was
reported in Yobe State, Northeastern Nigeria (10% S. haematobium and
2% S. mansoni)'. Similarly, another study from Ogun State reported
that the prevalence of S. mansoni and S. haematobium infections was
2.3% and 0.6% respectively®. A recent study among 2,064 participants
from Anambra State, Nigeria reported that 15.7% of them were infected
with S. haematobium while none of the participants was found to be
positive for S. mansoni®. Moreover, it was shown that schistosomiasis
is focally distributed and prevalence rates vary in different communities
and locations of Nigeria?®3!32, In this regard, the present study revealed
a significantly variation of prevalence rates among the studied
communities, with the Gwarzo area having the highest prevalence
(30.9%) while the lowest prevalence was found in Bebeji (11.8%).
The geographic distribution of each Schistosoma species is closely
dependent on the presence of appropriate freshwater snails that serve as
the obligatory molluscan hosts. Both genus Bulinus and Biomphalaria
are found in Nigeria, with Bulinus having wider distribution and more
species, such as B. globosus, B. truncates and B. senegalensis, compared
to Biomphalaria'333*. Globally, high prevalence rates of urogenital
and intestinal schistosomiasis have been reported in other countries in
Africa (Tanzania, Ghana and Ethiopia)'®®, Asia (Philippines), and
Latin America (Brazil)¥.

Our findings showed that the prevalence of infection was significantly
higher among male participants compared to females and this is
consistent with previous reports in Nigeria'>!723!. Likewise, this finding
is in agreement with previous studies from Brazil, Yemen, Zanzibar
and South Darfur®®*!. By contrast, a significantly higher prevalence of
schistosomiasis was reported among females in comparison to males in
Ghana®. In the present study, we found that males have a more intense
exposure to the sources of infection compared to females. Our findings
showed that 50.9% of the participants admitted to have contact with a
water body, for domestic purposes (68.1%) and swimming (25.7%),
and these were the most reported reasons. Moreover, the percentage of
male participants who had contact with a water body (swimming) was
significantly higher than their female peers (38.0% vs 5.3%; p < 0.001)*.
This could be attributed to religious and cultural practices. For instance,
in Islamic communities, females are not allowed to swim or bathe in the
open water sources and also do not participate in fishing and irrigation
activities'**. Moreover, males were more likely to be knowledgeable of
the existence of an open water source in their area compared to females*.

Similarly, we found that the prevalence of infection was significantly
higher among participants aged below 18 years compared to those aged
> 18 years; the highest prevalence rate (27.4%) was reported among
those aged 11-20 years, while children aged 10 years and below had the
lowest prevalence (10.7%) compared to other age groups. A previous
study among 167 preschool children from Ogun State, Southern Nigeria
revealed that 58.1% of these children had urogenital schistosomiasis®.
The control of schistosomiasis in Nigeria consists of a school-based
mass drug administration, with an absence of any provision for preschool
children. Hence, provision for their treatment should be considered in
control programs. In accordance with our findings, previous studies
have shown the age-dependent occurrence of schistosomiasis and
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indicated that the prevalence peak occurs during the adolescence and
then decreases slowly?**#¢47_ The excessive mobility of adolescents in
terms of swimming, bathing and playing in open water could explain
the higher prevalence rate in this age group. Moreover, previous studies
from Nigeria, Kenya and Malawi reported an increasing trend of
infection among children aged 6-13 years with a decline from the age
of 14 years*>484,

The present study investigated the potential risk factors associated
with schistosomiasis among the studied participants and revealed that
age < 18 years, presence of infected family members and having history
of past Schistosoma infection were the key factors found to be associated
with infection in these communities. These findings are in agreement with
previous studies from Nigeria?”*>** and other countries**-!. Moreover,
a previous study from Brazil found that individuals aged between 10-19
years had about seven time higher risks of infection than those aged
between 0-10 years®. Our findings showed that individuals residing in
these communities with the presence of other infected family members
conferred a 4-fold higher risk of getting schistosomiasis. A recent study
among children in Yemen suggested that infected family members served
as a source of infection and the presence of an infected family member may
contribute to the transmission of infection among other family members
who may have similar water contact exposure and behavior*. This factor
has also been identified as a significant predictor of intestinal polyparasitism
among aboriginal children in rural Malaysia®. The occupational risk
of schistosomiasis is well documented and considered as a proxy for
the nature and intensity of water contact®®. A significant association
between schistosomiasis and employment status was reported in Brazil and
China**. Unemployed individuals might have the responsibility to fetch
water for domestic purposes and have more leisure time to go for swimming
and other recreational activities; hence, they have more exposure to sources
of infection compared to employed individuals. The present study showed
that unemployed participants had a higher prevalence of schistosomiasis
compared to employed participants, however, this association was not
retained by the logistic regression model.

Our findings showed that participants who had a history of
schistosomiasis were 2.87 times more likely to be infected compared with
individuals that did not have history of schistosomiasis. This could be
partially attributed to the clustering of communities with high infection rates
around infested water sources, exposing the residents to a higher risk of
re-infection®’. Moreover, this finding may indicate the poor knowledge of
these people on schistosomiasis transmission and prevention. Knowledge,
attitude and practices (KAP) of these participants about schistosomiasis
have been assessed and previously published®”. However, the knowledge
gained by own account might not be enough to protect these people from
infection as the lack of access to safe drinking water and adequate sanitation
are the driving forces behind the risk behavior of individual community
members®. Likewise, chemotherapy for the treatment of schistosomiasis
in highly endemic areas does not ensure protection against infection and
has not had long-lasting success. Previous studies have reported rapid
reinfection within a period of 6 to 8 months following chemotherapy, and
the prevalence rate returning to its pre-treatment level, and this finding
emphasizes the need for effective health education interventions®*¢'.

Hence, our findings suggest that improving socioeconomic status
alone may not contribute to a significant reduction of schistosomiasis
prevalence rate in these communities so that integrated control measures

should be implemented. In this regard, community awareness and
better understanding of the social, cultural and behavioral determinants
are imperative for designing effective control strategies®>. Moreover,
participation of the target communities in the control activities is one of
the essential strategies for the success and sustainability of disease control
programs*®. In low socioeconomic level communities, intervention
through public awareness is often recommended as a first line of action
to create the enabling environment for other strategies to thrive®. Stories
of success in eliminating and reducing the transmission, prevalence and
intensity of schistosomiasis have been documented in Africa (Egypt and
Morocco)®%, Asia (China and Japan)®’¢%, and Latin America (Dominican
Republic and Puerto Rico)*®”. Moreover, a recent study suggested and
discussed an agenda to enhance collaboration between China and Africa
on schistosomiasis control in order to translate and apply the Chinese
experience in African countries®.

We acknowledge some limitations of our methodology. This study had
to rely on a single fecal sample collection and a single Kato-Katz smear
instead of the ideal three consecutive samples and multiple Kato-Katz
smears examination”. Thus, the prevalence rates of schistosomiasis as
well as the co-infection with both species are likely to be underestimated
due to the temporal variation in egg excretion over hours and days.
Moreover, information on water contact activities was collected using
only the questionnaire, while the frequency and duration of water contact
were not investigated. Quantifying water contact activities is essential
to assess the contribution of water contact behavior to schistosomiasis
in endemic communities’".

In conclusion, the present study shows that schistosomiasis is still
prevalent among Hausa communities in Kano State, Nigeria; 17.8% of
the participants were found to be positive for schistosomiasis. Screening
of other family members and treating the infected individuals should be
adopted by the public health authorities to combat this infection in these
communities. Besides mass drug administration, school and community-
based health education regarding good personal hygiene and sanitary
practices is imperative among these communities in order to significantly
reduce the transmission and morbidity of schistosomiasis.
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