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Abstract

Background: Annual Mass Drug Administration (MDA) using praziquantel targeting primary school children is the
main control strategy against schistosomiasis in Tanzania. However, there are concerns about decreasing participation
in mass drug administration among primary school children for unknown reasons. Therefore, the aim of this study was
to identify factors related to relevant knowledge about schistosomiasis and the intention to participate in mass drug
administration among primary school children in order to give recommendations for future projects.

Methods: A cross sectional, extended knowledge, attitudes and practices (KAP) survey was conducted among 356
primary school children aged 5-17 years in February—March 2016 using a pre-tested questionnaire. This survey was part
of a baseline assessment for an integrated proof of concept study aiming towards schistosomiasis elimination on ljinga
Island. Outcomes of interest in logistic regression analysis were relevant knowledge and high intention to participate in
treatment campaigns. Explanatory variables were sociodemographic information sources and elements aligned to

Protection Motivation Theory (PMT).

Results: Only 17% of the children had relevant intestinal schistosomiasis related knowledge and very few of them
knew any of the S. mansoni manifestations and complications. Factors associated with relevant schistosomiasis
knowledge were previous diagnosis of schistosomiasis (@OR = 2.43, 95%Cl: 1.1-5.6), having heard about schistosomiasis
at school (@OR =9.94, 95%Cl: 5.0-19.7) and being enrolled in 6th or 7th grade (@OR = 3.94, 95%Cl: 1.3-11.8). Only 40% of the
children demonstrated high intention to participate in treatment campaigns. Factors associated with high intention to
participate in MDA were previous diagnosis (@OR = 223, 95%Cl: 1.1-4.7), perceived general risk of disease transmission by
lake water (@OR = 1.79, 95%Cl: 1.0-3.1), perceived own vulnerability of getting infected (@OR = 5.10, 95%Cl: 2.1-12.6),
perceived danger of the disease (@OR =247, 95%Cl: 1.3-4.8) and the perceived effectiveness of medicaments to cure the
disease (@OR = 2.86, 95%Cl: 14-5.7).
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Conclusions: The minority of the school children had high level of theoretical knowledge about schistosomiasis and a small
proportion of the children demonstrated high intention to participate in mass drug administration. In general, practical
knowledge on preventive measures such as taking anti-schistosomiasis drug during MDA need to be impacted in school
children to increase their participation in the control program.
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Background

Schistosomiasis is one of the neglected tropical diseases,
which is highly prevalent in the tropical and sub-tropical
areas of the African continent [1, 2]. Worldwide, an esti-
mated 779 million people live in areas characterized with
high transmission of schistosomiasis and 290 million
people are estimated to be infected with the disease, 93%
of them are found in Sub-Saharan Africa (SSA) [1, 2].
Approximately, 120 million people have schistosomiasis
related manifestations and over 2.8 million years lived
with disabilities are attributed to schistosomiasis [3].

In SSA, schistosomiasis is caused by two major blood
trematodes, Schistosoma mansoni causing intestinal schisto-
somiasis and Schistosoma haematobium causing urogenital
schistosomiasis [1]. In central Africa, S. intercallatum is an
additional causative agent of schistosomiasis. Schistosoma
mansoni causes gastrointestinal related symptoms and re-
lated chronic disease stages are associated with hepatomeg-
aly, periportal fibrosis possibly leading to portal hypertension,
oesophageal varices and hematemesis (blood vomiting) [4]. It
is estimated that in the African continent, 8.5 million cases
of chronic hepatosplenic schistosomiasis are related to S.
mansoni infection [4]. The primary clinical manifestations of
urogenital schistosomiasis are haematuria, dysuria, urinary
bladder pathology and hydronephrosis [4]. An estimated 10
million cases of hydronephrosis in SSA are attributed to
S.haematobium infection [4]. Besides the above mentioned
morbidities, chronic schistosomiasis in school children can
additionally cause anaemia, stunted growth and other signs
of under-nutrition resulting into impaired cognitive develop-
ment, which affects their school performance [5]. In SSA,
because of high water contacts behaviors and frequent re-
infections, school children carry the highest burden of dis-
ease, but depending on the geographical location, adult indi-
viduals can also harbor high intensities of infection [1, 6, 7].
Moreover, during the past two decades, data have emerged
showing a high prevalence and intensity of infection among
pre-school aged children (PSAC) [8, 9].

After Nigeria, Tanzania is the country with the second
highest burden of schistosomiasis in SSA [10]. In 2012,
approximately 52% (23 million people) of the Tanzanian
population were estimated to be infected with schisto-
somiasis [10]. Both, S.mansoni and S.haematobium, are
endemic in the country to a varying extent depending
on the geographical region [6]. The area along Lake

Victoria - the northwestern region - is highly affected,
with areas located along the lake shore and the islands
being endemic for S.mansoni [6]. Areas located more in
the inlands are endemic for S.haematobium [6]. The
main control approach against schistosomiasis in
Tanzania focusses on annual mass drug administration
with praziquantel [11]. The only focus of the MDA pro-
gram are school children due to low associated costs
and the fact that school-aged children carry the heaviest
burden of infection compared to other members of the
community [11]. Since 2006, multiple rounds of MDA
campaigns have been conducted in Tanzania [6], but
high transmission rates of schistosomiasis continue to
persist throughout the country [6]. This observation in-
dicate that standalone MDA will not interrupt the infec-
tion cycle and this highlights the need for integrated
control approaches targeting at sustained situational im-
provements [12]. Such integrated control measures
should involve public health education, improved socio-
economic living conditions in the communities, engage-
ment of local communities in preventive action and
treatment, improvement of water, sanitation and hygiene
(WASH), as well as a general integration of preventive
schistosomiasis services in local health systems [11].
Another important challenge of MDA campaign is ac-
ceptance among the targeted population towards the
treatment. Previous studies among the adult population
have indicated poor uptake and unwillingness to take
preventive chemotherapy [13-15]. In Uganda, self-
reported uptake of preventive treatment against schisto-
somiasis and soil-transmitted helminths in school
children was only 28.2% [16] and in central Tanzania
was only 43.6% [17]. A number of factors have been de-
scribed to account for low and high uptake of preventive
chemotherapy [18]. Low uptake of preventive chemo-
therapy among school children was mainly associated
with: inadequate preparation of teachers to offer MDA
to school children; children’s fear of side effects; inad-
equate communication regarding the MDA rationale; in-
sufficient knowledge about MDA and schistosomiasis
disease; deliberate absenteeism from school during the
treatment; and lack of teachers support [16, 19, 20]. On
the other hand, a good level of received information and
knowledge of MDA campaigns and schistosomiasis, sup-
portive teachers as well as the provision of food prior to
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drug distribution was shown to increase the uptake rates
of preventive chemotherapy among school children [16,
19, 20].

The integration of public health topics such as schisto-
somiasis and its related preventive measures into the edu-
cational curriculum of school children improves relevant
knowledge about the disease and promotes preventive be-
havior such as improved participation in treatment cam-
paigns [5]. The primary school curriculum of Tanzania
covers some aspects of common diseases (including schis-
tosomiasis and their preventive measures) for sixth and
seventh grade, but the question remains if this strategy is
sufficient in high endemic settings, where the risk for
heavy infection starts already at pre-school age and con-
tinues throughout adulthood [21, 22]. It is therefore rele-
vant to determine, whether school children have adequate
knowledge to seek secondary prevention once they are no
longer targeted by national MDA campaigns.

In this context, the present study aimed at identifying
factors associated with relevant schistosomiasis knowledge
and the intention to participate in treatment campaigns
among school children on Ijinga Island, northwestern
Tanzania. Although very important, studies from China
showed that education campaigns targeting knowledge
alone do not consequently lead to behavior change [23,
24]. There seems to be a gap between knowledge and the
resulting practices concerning preventive behavior. Due to
the recognized limitations of a KAP assessment this study
included elements of Protection Motivation Theory
(PMT) [25], aligning some questions to a behavior change
theory-based framework to explore its potential relevance
within the Tanzanian context for future studies. Accord-
ing to PMT the intention to adapt protective behavior de-
pends on an appraisal of threat caused by a disease and
one’s individual ability to cope with this threat. We there-
fore included potential factors such as perceived vulner-
ability, severity and response efficacy in the analysis to
give a more comprehensive picture on the outcome of
interest.

Methods

Study area and population

The study was conducted on Ijinga Island located at the
southern shoreline of Lake Victoria, Magu district, Mwanza
region, northwestern Tanzania. According to the population
census obtained at the village in 2016, the village has a total
of 400 households inhabited by 2520 residents and among
them, 600 are primary school children. The island has one
dispensary and one primary school. The main economic ac-
tivities of the inhabitants are subsistence farming (rice, maize
and cassava), livestock keeping and fishing. The island has
five sub-villages, namely Kashishi, Mwamalangale, Ngambiaji,
Ilago and Igadi. The main source of water for domestic and
recreational use and irrigation is the Lake Victoria. The
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ecology of the island supports the transmission of intestinal
schistosomiasis. Data from the Schistosomiasis Consortium
for Operational Research and Evaluation (SCORE) project
from the years 2013 and 2014 showed that 80% of the
school-aged children were infected with intestinal schisto-
somiasis (using the Kato Katz technique), and an own assess-
ment in 2016 using point-of-care Circulating Cathodic
Antigen test revealed that 97% of the tested children had S.
mansoni infection (unpublished data). School children
receive annual mass drug administration against schistosom-
iasis using praziquantel with minimal health education pro-
vided by school teachers who participate in treating children.
For the past 5 years (2010-2015), the school has been receiv-
ing one round of MDA annually. Data from the District
Neglected Tropical Diseases Control coordinator indicate
that the treatment coverage against schistosomiasis at Magu
district was only 70% (district NTD coordinator data unpub-
lished), which was below the WHO recommendation of
75%. Specifically, the uptake of PZQ at Ijinga Primary school
for the same period has been below 50% (district NTD co-
ordinator data).

Study design and inclusion criteria

This study was designed as a cross-sectional extended
KAP-survey, which was conducted in February and
March 2016 and involved primary school children
attending Ijinga primary school. The study used a pre-
tested questionnaire which was validated in a different
community. Children were eligible to participate in the
study if: (i) they were attending the selected school; (ii)
they were aged between 5 and 17 years; (iii) they pro-
vided signed informed consent from parents/ guardians;
(iv) they were able to express themselves; and (v) were
present at the day of interview.

Sample size and sampling procedures

The Kish Leslie Formula was used to determine the
minimum sample size [26]. General awareness on schis-
tosomiasis has been noted to range between 45 and 50%
in previous studies in communities living around the
great lake areas [27, 28]. Considering the prevalence of
relevant schistosomiasis knowledge of 45% [27], at 95%
confidence interval and margin errors (tolerable error)
of 5%, a minimum sample of 346 school children was re-
quired. However, 356 school children met the inclusion
criteria and were enrolled in the study. Using the class
attendance register, children were chosen using a sys-
tematic sampling procedure as described elsewhere [16].

Data collection

Interview using the questionnaire

Trained research assistants individually administered the
questionnaire (Additional file 1) to school children. The
questionnaire had open and closed ended questions and
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collected information on knowledge about schistosomia-
sis, signs and symptoms and preventive measures. Other
questions were on perceived risk for schistosomiasis,
perceived benefits of treatment, treatment seeking be-
haviors and praziquantel side effects. Prior to data col-
lection, the questionnaire was pre-tested at [gombe and
Kabangaja primary schools located in Ilemela district.
After pre-testing, corrections were done and the cor-
rected version of the questionnaire was used for data
collection. Some questions were aligned to elements of
Protection Motivation Theory [25], in order to further
explore the knowledge-attitude- behavior continuum.

Study outcomes and data analysis

Outcomes of interest were relevant knowledge and
intention to participate in treatment campaigns. In order
to measure relevant knowledge, a score was created
based on the number of correct answers given to five
questions related to transmission and clinical manifest-
ation of schistosomiasis. Answers were cited spontan-
eously to identify true awareness, without reading out
options (multiple answers possible). In order to define a
minimum level of relevant theoretical knowledge, a bin-
ary variable was created taking a cut off value of five
points, indicating an average of at least one correct an-
swer per question/ topic of interest (types of schistosom-
iasis, clinical manifestation, area of transmission, ways of
getting infected and passing the disease to others). In
order to measure intention of participating in treatment
campaigns, a score was created using the answers to
three questions (would you participate in test and treat
campaigns, would you participate in MDA, would you
advise your friend to participate in MDA). These ques-
tions were not asked consecutive, but in different phases
of the interview. Many children gave inconsistent an-
swers to the three questions (potentially influenced by
lack of knowledge, previous questions and social desir-
ability bias). Therefore, to assure true motivation, a bin-
ary outcome variable for high intention to participate in
treatment campaigns was created for those with consist-
ent positive answers in all three questions. Explanatory
variables of interest were: (i) sociodemographic variables
such as sex, age, class and migration status, (ii) previous
schistosomiasis diagnosis or participation in MDA (iii)
information source about schistosomiasis (school;
village/family members; health care system; local media)
and (iv) variables aligned to elements of protection mo-
tivation theory such as perceived severity, perceived vul-
nerability and perceived efficacy of treatment.

All collected information using the questionnaire were
entered into a data entry form (Epidata) and subse-
quently transferred to an Excel sheet for cleaning pur-
poses. To avoid systematic errors, all data were double
entered. Statistical analysis, comprising of descriptive
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and regression analyses, was done by using STATA 13
(StataCorp, 2017, Stata statistical software: release 13.
College Station, TX: StataCorp LP, Taxes, USA). Bivari-
ate and multivariate analyses using logistic regression
were performed in order to determine factors associated
with relevant knowledge and high intention of partici-
pating in treatment campaigns. At bivariate level, all
factors with P-value of < 0.2 were considered for multi-
variate analysis. A p-value of <0.05 was considered sta-
tistically ~ significant.  Likelihood ratio tests were
performed in order to determine the significance of fac-
tors and their interactions in the final model.

Results

Demographic characteristics of the study participants
Overall, a total of 356 school children aged 5-17
years were enrolled in the study. Of these children,
47 and 53% were female and male respectively
(Table 1). The vast majority of the children (87%)
were born on Ijinga Island and almost all of them
(92%) reported to have regular lake water contact.
The main reported reasons for lake water contact
were bathing, swimming and playing (# = 216), fetch-
ing water (n=148) and washing cloths and utensils
(n=112). Most children (83%) reported that drinking
water was cleaned through filtration and/or boiling
before use in their households. In general, 94% of the
children reported that their households had toilets
and that they were used by household members. The
majority of the children (71%) believed that the use
of toilets could prevent the transmission of disease.

Table 1 Socio demographic information of children attending
liinga primary school, northwestern Tanzania

Variable Frequency Percent (%)
Sex
Male 187 52.53
Female 169 4747
Age Group
5-9 83 2331
10-13 182 51.12
14-17 91 25.56
Class enrolled at school
1-3 162 45.63
4-5 M1 31.27
6-7 82 23.10
Migration Status
Born in ljinga 307 86.97
Migrated to ljinga 46 13.03
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Awareness of schistosomiasis

Even though Ijinga island is a highly endemic setting for
schistosomiasis, more than half (52%) of the surveyed
school children reported to have never heard about the
infection/disease. For those children who have heard of
schistosomiasis, the majority (61%, n =103, N=170)
mentioned the school as source of information about
schistosomiasis. The other sources of information about
schistosomiasis are shown in Fig. 1.

Knowledge about symptoms and clinical signs of
schistosomiasis

With regard to knowledge about clinical symptoms, only
14% of the children were able to mention at least one cor-
rect clinical symptom associated with intestinal schisto-
somiasis (Fig. 2). In addition, only 10% of the children
knew the two types of schistosomes which are endemic in
Tanzania — S. mansoni and S. haematobium causing intes-
tinal and urogenital infection/disease. The most com-
monly cited clinical symptom was hematuria, followed by
more unspecific symptoms of S. mansoni (ascites, stomach
pain, diarrhea/ dysentery, presented in Fig. 2).

When asked if they had previously experienced any schis-
tosomiasis related symptoms, only few children mentioned
hematuria (# = 5), stomach aches (# = 4) and stomach swell-
ing (1 = 2) being the common symptoms they have ever ex-
perienced. Moreover, 16% (1 = 56) of the children indicated
a previous diagnosis for schistosomiasis, with the majority
being diagnosed at the hospital (# = 49). Seven out of the 56
children mentioned a diagnosis through medical researchers
at the school environment. Most children with previous
schistosomiasis diagnosis (1 =47, N = 56; 83.9%) reported to
have received treatment.
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Knowledge about transmission mode and preventive
measures of schistosomiasis

In general, knowledge on the mode of transmission of
schistosomiasis was relatively high, with 44% (n = 158) of
the school children mentioning at least one correct
transmission pathway (Fig. 3). However, also misconcep-
tions regarding the modes of schistosomiasis transmis-
sion were prevalent among the study population, with
children stating that transmission can occur in toilets
(n =36, 10%) and through the consumption of contami-
nated food (n =15, 4%).

In relation to knowledge about preventive measures,
40% (n =143) of the children cited at least one correct
way of preventing schistosomiasis. The mentioned pre-
ventive measures were avoiding lake water contact (n =
102, 29%), taking drugs (n =43, 12%) and using gum
boots when working in water sources (n=16, 4%)
(Fig. 3). However misconceptions were also mentioned
when asking about preventive and control measures,
such as boiling and filtering drinking water before use
(n = 26), eating uncontaminated food (n =17) and clean-
ing the body (n = 8) or environment (n = 14).

Level of relevant knowledge about schistosomiasis

Based on our analysis, using a sum of correct answers
(cited spontaneously), the mean knowledge score
among the surveyed school children of Ijinga island
was 1.97 + 2.7 (range: 0-12 points), (Fig. 4). Approxi-
mately half (51%) of the children did not give any
correct answer. Based on our definition, only 17%
(n=60) of the children had relevant knowledge about
schistosomiasis and its transmission (Fig. 4).

200
1

185

100 150

Number of children

50

Information Source
Where have children heard about Schistosomiasis?

I School

I Never heard Il Radio/TV I Dispensary I Others
I Hospital I Family

Fig. 1 Source of information about schistosomiasis among school children at ljinga Island, northwestern Tanzania
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Frequency of citation

Knowledge on Clinical Symptoms of Schistosomiasis
49 (14%) of children cited at least 1 symptom

I Haematuria
I stomache Pain
I Vomiting of Blood

I Ascites
[ Diarrhea/Dysenteria
I nfertility

Fig. 2 Most common schistosomiasis symptoms and signs mentioned by surveyed school children on ljinga Island

Attitudes and practices towards schistosomiasis and the
intention to participate in treatment campaigns

Of all the respondents, 41% (2 = 143/356) believed that lake
water contact was the source of any disease. When asked if
they consider themselves at risk of contracting schistosomia-
sis, 12% (n=41) considered themselves to be at high risk,
55% (n =192) at low risk, and 33% (n = 115) at no risk.

The majority of children (n =229, 65%) considered
schistosomiasis to be a dangerous disease and about half
of the children (n =189, 53%) believed that schistosom-
iasis can lead to death. Overall, 67% (n=238) of the

children mentioned that the drug praziquantel can cure
schistosomiasis and 33% (# = 116) believed in traditional
medicine. A total of 26% (n = 90) of the children thought
that the schistosomiasis medication has side effects and
23% (n = 80) even believed that those drugs could cause
death.

Approximately one third of the interviewed children
(n =110, 32%) reported to have previously participated
in MDA campaigns. Two third stated their intention to
participate (n =232, 66%) or to advise their friends to
participate (1 =202, 57%) in future MDAs at school. The

o
S A 95

Number of citation

ay of getting infected

Knowledge on Schistosomiasis Transmission

158 (44%) of children cited at least one correct transmission route or area

Area of Transmission

95

ransmission to others

I \Valking in lake/riversI At Lake
I Bathing in lake/rivers [ At River
I Walk in paddy fields [ At Paddy Fields [ By defecating into lake/rivers

[ At Water Collection Points
By urinating into lake/river

Fig. 3 Knowledge on schistosomiasis transmission among by surveyed school children on ljinga Island




Parisi et al. BMC Public Health (2019) 19:1762

Page 7 of 14

182

Number of children

0 1 2 3 4 5

Level of Knowledge about Schistosomiasis

Correct answers in 5 questions about Schistosomiasis types transmission and symptoms

6 7 8 9 10 11 12

No relevant Knowledge

Fig. 4 Level of relevant knowledge about schistosomiasis and its mode of transmission among primary school children on ljinga Island

Relevant Knowledge

intention to participate in test and treat campaigns was
higher (n =290, 82%). Interestingly the responses to the
three questions were inconsistent in over a third of the
participants. In order to reduce potential bias (influence
of former questions, social desirability bias), only chil-
dren who gave positive answers (n =138, 40%) in all the
three questions were considered as having a high
intention to participate in treatment campaigns.

Children who indicated no intention to participate in
future MDA campaigns mentioned the following rea-
sons: the fear of side effects of the drug; fear of death
due to treatment; previous experience of side effects
during the previous MDA campaigns (mainly vomiting
and stomach pains); and their parents not allowing them
to participate due to the parents’ fear of side effects
(Fig. 5). Furthermore, children mentioned that, they will
not participate in the future MDA if drugs will be of-
fered without prior diagnosis (1 = 25, 7%).

Factors associated with relevant knowledge

At bivariate analysis, the following factors were identi-
fied to be associated with relevant knowledge about
schistosomiasis: i) being aged 14—17years (OR =84,
95%CIL: 2.9-24.5, P<0.001); ii) attending grade 6-7
(OR =7.6, 95%CIL: 3.4-16.8, P <0.001); iii) having heard
of schistosomiasis at the school environment (OR = 9.0,
95%Cl: 4.5-17.7, P<0.001) or at dispensaries (OR = 6.6,
95%CI: 1.6—26.0, P = 0.002).

In addition, children that reported a prior schistosomia-
sis diagnosis had significantly higher knowledge about the
disease (OR = 2.3, 95%CI: 1.2-4.5, P = 0.012). Notably, the
participation in previous MDA campaigns was not associ-
ated with relevant knowledge about schistosomiasis and

its preventive measures (OR=0.8, 95%Cl: 04-1.5, P=
0.5), (Table 2).

When applying multivariate logistic regression ana-
lysis, the factors that remained independently associated
with relevant schistosomiasis knowledge were being en-
rolled in grade 6-7 (aOR=3.9, 95%CI: 1.3-11.8, P=
0.014), school as a source of information (aOR =9.9,
95%CI: 5.0-19.7, P<0.001), and previous diagnosis of
schistosomiasis (aOR = 2.4, 95%CI: 1.1-5.6, P=0.035)
Table 2.

Factors associated with high intention to participate in
treatment campaigns

At Dbivariate analysis, factors associated with the
intention to participate in treatment campaigns were be-
ing in grade 6-7 (OR =24, 95%CI: 1.4-4.3, P=0.002),

Reasons of children for not participating in MDA
N=84

I DONT KNOW
I FEAR OF SIDE EFFECTS
I PARENTS FORBID

I FEAR OF DEATH
[ NOT DIAGNOSED
I PREVIOUS SIDE EFFECTS

Fig. 5 Reasons given by children for not participating in the mass

drug administration campaign
- J
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Table 2 Factors associated with relevant schistosomiasis knowledge among primary school children at ljinga, northwestern Tanzania

Variables UnadjustedOR 95%Cl P-value AdjustedOR 95%Cl P-value
Sex

Male 1 1

Female 1.14 0.65-1.98 0.64 1.04 0.52-2.07 091
Age groups (in years)

5-9 1 1

10-13 223 0.81-6.13 0.11 1.19 035-4.10 0.78

14-17 835 2.85-2445 <0.001 3.09 0.73-12.98 0.12
Classes

1-3 1 1

4-5 2.25 1.02-4.95 0.039*%* 2.11 0.79-5.66 0.13

6-7 7.55 340-16.77 <0.001** 394 132-11.78 0.01
Information Source School

No 1 1

Yes 895 4.54-17.66 <0.001** 9.94 5.01-19.73 <0.001**
Information Source Hospital

No 1 1

Yes 2.56 0.74-8.85 0.12 1.79 0.38-8.32 0.46
Information Source Dispensary

No 1 1

Yes 6.61 1.69-25.95 0.002** 3.38 0.69-16.55 0.13
Previous Diagnosis of Schistosomiasis

No 1

Yes 232 1.19-4.53 0.012*%* 243 1.06-5.55 0.035%*
Previous participation in MDA campaign

No 1

Yes 0.79 042-148 046 - - -

**Significant values are presented in bold

aged 14-17 years (OR=2.1, 95%CI: 1.1-4.0, P=0.016)
(Table 3), as well as schools as the source of information
(OR=1.9, 95%CI: 1.2-3.0, P<0.01). Consistent with
these findings, children who had relevant knowledge on
schistosomiasis (OR = 3.3, 95%CI: 1.8-6.0, P < 0.001) and
children that had history of participating in MDA (OR =
1.6, 95%CI: 1.0-2.6, P=0.04) indicated higher willing-
ness to participate in treatment campaigns. Other identi-
fied factors linked to the intention of participating in
treatment campaigns through bivariate analysis were
previous diagnosis with schistosomiasis (OR = 3.3,
95%CI: 1.8-6.2, P<0.001), perceiving the disease to be
dangerous (OR=4.1, 95%CI: 2.4-7.1, P<0.001) or
deadly (OR=2.8, 95%CIL: 1.8-4.5, P<0.001), the per-
ceived effectiveness of PZQ to cure the disease (OR =
6.3, 95%CI: 3.3-11.7, P<0.001), the perception that the
lake is a source for the disease (OR = 3.5, 95%CI: 2.2—
5.7, P<0.001), and the own perceived vulnerability of
contracting schistosomiasis. Compared to children, who
did not perceive themselves as vulnerable towards

acquiring schistosomiasis, children who judged them-
selves at low or high risk of infection had 4.1 (95%ClL:
2.3-7.4, P<0.001), or 8.5 higher odds (95%Cl:3.4-21.2,
P <0.001) of intending to participate in treatment cam-
paigns (Table 3).

At multivariate logistic regression analysis, there was
evidence for an association of high intention to partici-
pate in treatment campaigns with: i) previous diagnosis
of schistosomiasis; ii) perceived severity of the disease;
iii) perceived effectiveness of treatment to cure the dis-
ease; iv) perceived general risk of disease transmission
by lake water; and v) perceived own vulnerability of get-
ting infected. Children that had been diagnosed with
schistosomiasis in the past had 2.2 higher odds (95%ClL:
1.1-4.7, p=0.036) of intending to participate in treat-
ment campaigns. The general risk perceived of lake
water leading to transmission of disease was significantly
associated with the outcome (aOR = 1.8, 95%CI: 1.0-3.1,
P =0.042). Children that considered themselves to be
vulnerable to schistosomiasis infection because of their
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Table 3 Factors associated with high intention of participation in treatment campaigns

Variables UnadjustedOR 95%Cl P-value AdjustedOR 95%Cl P-value
Sex

Male 1 1

Female 1.01 0.66-1.55 097 1.02 061-1.72 09

Age groups (in years)

5-9 1 1

10-13 1.19 0.69-2.08 0.53 0.99 0.50-1.98 0.98

14-17 213 1.13-4.00 0.02 1.03 046-2.28 0.94
Classes

1-3 1 1

4-5 1.06 0.63-1.76 0.82 0.77 0.37-1.60 048

6-7 242 1.38-4.26 0.002 1.06 041-2.74 0.89

Relevant knowledge

No 1 1

Yes 3.28 1.79-5.99 <0.001 1.56 0.68-3.61 029
Information Source School

No 1 1

Yes 1.88 1.17-3.02 0.008 0.90 048-1.70 0.75
Information Source Dispensary

No 1 1

Yes 3.14 0.77-12.86 0.09 1.56 0.27-8.96 0.62
Information Source Family

No 1 1

Yes 173 0.97-3.07 0.05 1.09 051-233 0.82
Previous participation in MDA campaign

No 1 1

Yes 162 1.0-2.58 0.042 1.00 0.55-1.81 0.99
Previous diagnosis of Schistosomiasis

No 1 1

Yes 334 1.81-6.16 <0.001 223 1.05-4.72 0.04

Perceived own Vulnerability of getting infected

None 1 1

Low 4.09 2.27-7.37 <0.001 2.74 146-5.14 0.002

High 854 344-2124 <0.001 5.10 2.06-12.60 <0.001
Lake considered leading to illnesses

No 1 1

Yes 352 2.19-5.65 <0.001 1.79 1.02-3.14 0.042

Schistosomiasis considered dangerous

No 1 1

Yes 41 239-7.07 <0.001 247 1.28-4.76 0.007
Schistosomiasis believed to cause death

No 1 1

Yes 284 1.78-4.53 <0.001 0.77 0.38-1.60 048
Medicaments believed to cure the disease

No 1 1
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Table 3 Factors associated with high intention of participation in treatment campaigns (Continued)

Variables UnadjustedOR 95%Cl P-value AdjustedOR 95%Cl P-value
Yes 6.25 3.33-11.7 <0.001 2.86 143-5.69 0.003
Medicaments believed to have side effects
No 1 1
Yes 1.46 0.89-2.39 0.13 1.09 0.58-2.04 0.79

Significant values are presented in bold

lake water contact were 3 (perception of low risk, aOR =
2.7, 95%CI: 1.5-5.1, P=0.002) and 5 times (perception
of high risk, aOR =5.1, 95%CI: 2.1-12.6, P < 0.001) more
likely to intend participating in treatment campaigns.
Perceiving that schistosomiasis was a dangerous disease
increased the odds by 2.5 (95%CI 1.3-4.8, p = 0.007) and
the perception of the treatment being effective in curing
the disease increased the odds of planning to participate
in treatment campaigns by 2.9 (95%Cl 1.4-5.7, p=
0.003).

Discussion

The findings from the presented study revealed that only
a small proportion of the school children at Jjinga island
had relevant schistosomiasis related knowledge. Most of
them expressed no knowledge of S. mansoni related
manifestations and complications. Factors associated
with relevant schistosomiasis knowledge were being in
high grades (grade 6-7), school as a source of informa-
tion about intestinal schistosomiasis and being previous
diagnosed infected with schistosomiasis. Less than 50%
of the school children demonstrated high intention of
participating in treatment campaigns. Factors associated
with intention to participate in MDA were being diag-
nosed with schistosomiasis in the past, perceiving lake
water as the source of transmission, perceiving being at
low or high risk of being vulnerable to schistosomiasis,
perceiving that schistosomiasis was a dangerous disease
and perceiving that anti-schistosomiasis were effective in
curing the disease.

Knowledge, perceptions, attitudes and practices

The findings from the present study demonstrated that
less than half of the school children reported to have
ever heard of schistosomiasis. This was surprisingly low,
considering the high prevalence of the disease in the re-
gion and that the Island has been the target for control
activities for several years. In a previous study among
school children in north-western Tanzania, 87.5% of the
school children reported to have ever heard of schisto-
somiasis [29]. In a community based study in the same
area, Mwanga et al [27] reported a low level of know-
ledge about the disease. In many of the studies on the
same topic, the general awareness of schistosomiasis is
mainly limited to being familiar with the name of the

disease and this awareness is always very high [30]. The
findings of this study are in line with a recent systematic
review paper [30], which has reported a gap on schisto-
somiasis related knowledge in many of the endemic
communities of highly affected countries in sub-Saharan
Africa [31].

In our study, school was frequently mentioned as the
main source of information about schistosomiasis
whereas family or community were only mentioned by a
small proportion as a source of information, indicating
that schistosomiasis is not a common topic to be dis-
cussed on the island. In a previous study conducted in
the same region, the main sources of information about
schistosomiasis among school children was the school
[29]. The school as the main source of information was
also reported in Brazil [32]. The observation that com-
munities and the school environment are frequently re-
ported as source of information about schistosomiasis,
indicates that these sources of information could act as a
good intermediaries to deliver the correct knowledge
about schistosomiasis to school children [31]. This is
demonstrated by the result of the present study which
showed that school children in grade 6-7 who are
taught about schistosomiasis in their curricullum demon-
strated highest knowledge of schistosomiasis. This ob-
servation suggests that inclusion of schistosomiasis in
the curriculum of all grades could be an effective strat-
egy to improve schistosomiasis related knowledge
among school children. In schools, teachers can be
trained about the disease and they should deliver the
same knowledge to school children.

On the other hand, specific knowledge about schisto-
somiasis was very scarce. Less than half of the children
related the disease transmission to the lake water contact
and only 14% of children could name a correct symptom
of the disease. Similarly, in a previous study among
school children in schistosomiasis endemic areas, only
10% of the school children associated transmission of
schistosomiasis with lake water contact [29]. Misconcep-
tions about transmission of the disease via food and
drinking water were also observed in the current study
population. A systematic review of Sacolo et al [30] has
indicated a lot of misconceptions regarding the trans-
mission pathways of schistosomiasis — revealing that
they were often mistaken with the ones related to soil-
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transmitted helminths. In our study, children also men-
tioned that their families were boiling or filtering their
water to protect themselves from diseases. In relation to
schistosomiasis, this misconception can lead to a false
sense of security. A lack of perceived vulnerability was
also reflected in the low number of children considering
themselves at high risk of contracting the disease, des-
pite their frequent or even daily water contact. Other
similar misconceptions have been described in previous
studies from schistosomiasis endemic communities [27,
30, 33].

Most respondents (86%) were not able to name any
correct clinical symptom of the disease.

In Mozambique [34] and Kenya [33], despite the fact
that the majority of the respondent reported to have
heard about schistosomiasis disease, the knowledge of
how the disease is acquired, transmitted, related symp-
toms and signs was poor. Scarce knowledge on clinical
symptoms and signs can lead to a lack of perceived se-
verity of the disease and has been described to decrease
participation in repeated MDA and to delayed treatment
seeking [35]. This is particularly a concern if the risk of
re-infection remains high and treatment campaigns are
not expanded to adults. Although most of the children
considered schistosomiasis as a dangerous disease in line
with previous studies in Tanzania [27, 29] - the severity
of schistosomiasis is often not well understood [30, 31],
especially due to its slow onset. The low level of aware-
ness of the chronicity of schistosomiasis as a relevant
problem has been noted in previous studies [27, 30, 31].
Studies have revealed that schistosomiasis is often con-
sidered as a childhood disease that will heal on its own
[27, 30]. Immediacy of the onset of symptoms, visibility
of symptoms and rate of onset (gradual vs sudden) have
been described as relevant dimensions related to the
concept of perceived severity [36] and are likely to play a
significant role in the secondary prevention of schisto-
somiasis and the intention to participate in treatment
campaigns.

Factors associated with relevant schistosomiasis
knowledge

Our findings on the factors associated with relevant
schistosomiasis knowledge indicate that there is a need
to revisit the science curriculum to allow topics related
to different diseases to be taught at early ages to allow
children to recognize these diseases and their preventive
measures. If children grow up with this knowledge with
repeated emphasize on preventive measures, this might
translate to higher participation in control programs
such as MDA against various neglected tropical diseases.
This might ultimately lead to reduced transmission of
these diseases. Studies in tropical areas have noted that
schistosomiasis and its related morbidities such as
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hepatosplenic disease starts at very young age [8, 9, 37].
Thus, it remains important for this education to be in-
troduced to school children from lower classes, giving
this education during adolescence age might be too late.
Moreover, general awareness and theoretical knowledge
on transmission alone are insufficient to induce behavior
change if they do not translate into a perception of own
susceptibility. Developing a perception of the own vul-
nerability is a cognitive process taking several phases,
from hearing about the existence of the disease threat
until personalizing it and estimating one’s own suscepti-
bility [36].

On the other hand, in our present study, reported pre-
vious participation in MDA campaigns was not associ-
ated with relevant knowledge. According to Lothe et al,,
[38], it is important that the benefits provided by PZQ
are well understood in order to outweigh the fear of side
effects caused by treatment. Thus, we endorse that the
risk of re-infection and the need for repetition of MDAs
should be highlighted during adequate sensitization
campaigns beforehand. Otherwise, children might either
not feel vulnerable anymore because they consider
themselves as being cured or they doubt the effective-
ness of treatment [36]. Not addressing these topics and
the late complications of schistosomiasis before the start
of MDA campaigns can be considered a missed oppor-
tunity and could decrease future participation.

Factors associated with intention to participate in
treatment campaigns

Almost all children stated that they would participate in
test and treat campaigns. However, children did not
seem to have a clear opinion on the usefulness of MDA
campaigns without prior testing. This was especially
reflected by giving inconsistent answers about their own
intention to participation and their advices to friends.
These findings are consistent with former projects on
Kome Island and in other communities [39]. Even in the
presence of high theoretical awareness about schisto-
somiasis, preceding test and treat campaigns are effective
in demonstrating affected communities their own vul-
nerability and help to engage them in further MDA and
other preventive activities [39].

In the multivariate analysis, the only factors associated
with high intention of participation in treatment cam-
paigns were questions related to PMT elements, such as
perceived vulnerability, severity and treatment efficacy
[25]. Protection Motivation Theory elements could be a
useful extension of the current KAP models in the Afri-
can settings endemic for schistosomiasis and should be
explored more systematically. Xiao et al., [23, 24] stated
that the KAP model might not be sufficient to cover all
relevant dimensions necessary for behavior change. In
line with this hypothesis, our study showed that relevant
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knowledge was not directly associated with a higher
intention to participate in preventive action. Knowledge
might however have an indirect impact through other
variables, such as perceived vulnerability and severity as
well as the perception of one’s own coping possibilities
[25, 27]. Understanding the effectiveness of the interven-
tion and one’s own ability to adopt and maintain pre-
ventive behavior is regarded as very important within
the PMT framework [25]. Increasing the perception of a
personal threat by the disease without one’s ability to
cope with it might lead to maladaptive behaviors, such
as denial, fatalism and hopelessness [36]. Even though
these elements have not been explored in depth during
our study, there were prominent indications that they
could be relevant, including the open answered
questions:

Most children believed in treatment efficacy and sur-
prisingly, only one quarter believed in side effects of Prazi-
quantel. However, a significant number of children stated
that their parents would forbid their participation (n =19,
23% of those who would not participate in MDA). A com-
mon reason mentioned was the parent’s fear of side effects
and death caused by PZQ. This suggests that the chil-
dren’s willingness to take medicine could be undermined,
if the parents are not adequately included in educational
activities. Misconceptions about MDA among teachers
and parents have been identified as important barriers for
MDA uptake in Uganda [18, 20]. In Uganda, the low up-
take of PZQ was noted to be the result of a complex inter-
play between individuals, as well as interpersonal,
institutional, community and public policy factors [18].
The individual and interpersonal factors identified were
inadequate information about schistosomiasis prevention,
beliefs and attitudes in the community about treatment of
schistosomiasis and shared concerns among children and
teachers about the side-effects of the PZQ, especially when
the drug is taken on empty stomach [20]. This indicates
that involvement of only parents and teachers may not
improve the uptake of PZQ treatment, but the combined
involvement of multiple stakeholders is necessary for suc-
cessful participation of school children in MDA.

An integrated approach, including community partici-
pation as well as the provision of wells, water pipes and
sanitation infrastructure could increase the motivation
for preventive action. Recent examples from China dem-
onstrated that combining several control activities can
achieve great results [12].

Study limitations

The cross-sectional nature of the study design, it was
not possible to test for any temporal associations (i.e.
whether learning about schistosomiasis in schools led to
an improved knowledge of schistosomiasis or intention
to participate in MDA). In addition, we only tested some
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questions related to PMT in an exploratory way and
there were examples of no structured questions for the
concept of self-efficacy. Thus, the results of this study do
not allow any conclusion on the usefulness of PMT as a
predictive model for schistosomiasis related behavior in
the Tanzanian context. In addition, our findings are only
based on one primary school located on the island and
this may limit the generalizability of our findings to an-
other African settings endemic for schistosomiasis.

Conclusions
A proportion of children in higher grades (6-7) had
relevant level of theoretical knowledge about schisto-
somiasis. A small proportion of the children demon-
strated high intention to participate in MDA and factors
associated with high intention to participate in MDA
were previous diagnosis, perceived general risk of disease
transmission by lake water, perceived own vulnerability
of getting infected, perceived danger of the disease, per-
ceived effectiveness danger of the disease and perceived
effectiveness of medicaments to cure the disease.
Schistosomiasis related public health education should
be part of the MDA program to increase participation of
the children in treatment and impact the knowledge to
children in all age groups. In addition, education during
school and campaigns should not be limited to talk
about general characteristics of the disease, but should
also highlight PMT elements, such as the constant vul-
nerability of each person living in high endemic settings.
Lastly, based on our findings, we recommend that stud-
ies aiming at assessing KAP should include PMT ele-
ments in a systematic manner.
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