
119119119119119Mem Inst Oswaldo Cruz, Rio de Janeiro, Vol. 101(Suppl. I): 119-124, 2006

Control of urinary schistosomiasis on Zanzibar (Unguja Island):
a pilot evaluation of the educational impact of the
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To improve health education within primary schools, the health education booklet Juma na kichocho was evalu-
ated during a study within 5 schools using key-informant questionnaires that recorded children’s knowledge and
attitude (KA) towards schistosomiasis before and after daily structured-use of booklets. A total of 229 schoolchil-
dren (114 boys : 115 girls) of between 11 and 15 years of age were interviewed and re-assessed after a working
school week. Existing and putative booklet-induced changes in KA scores for schistosomiasis were compared
directly against equivalent KA scores for malaria.  In total 47.4% of children were already aware that schistosomia-
sis was a water-borne disease while only 10.5% knew of its exact aetiology; after booklet intervention these levels
increased to 54.6 and 15.7%, respectively. The majority of children still failed, however, to realise that re-infection
could take place soon after treatment. While a positive increase was observed for children’s total KA questionnaire
scores for both malaria and schistosomiasis after booklet intervention, these were not statistically significant. In the
context of control, further educational efforts are needed to promote and guide behavioural change, especially in
relation to reduction of environmental water contact.
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Schistosomiasis continues to be a scourge of the
health of people living in sub-Saharan Africa with a yearly
ascribed death rate of over 200,000  (van der Werf et al.
2003). The global burden of the disease is presently un-
der revision (King et al. 2005) and there has been renewed
support for control. Several recent initiatives are focused
upon provision of chemotherapy with praziquantel, often
in conjunction with medications for other diseases (Mo-
lyneux et al. 2005), to ensure the prevention and contain-
ment of schistosomiasis-induced morbidity (Fenwick 2006).
Administration of medications, with focus usually upon
treatment of school-aged children, is primarily facilitated
through use of school-based resources (Southgate et al.
2005).

Urinary schistosomiasis, caused by infection with
Schistosoma haematobium, is a major public health prob-
lem in Zanzibar and is locally known as kichocho (Stothard
et al. 2002a). In contrast to the widespread distribution of
the disease on Pemba Island (Albonico et al. 1997, Lwambo
et al. 1997), the distribution of urinary schistosomiasis on
Unguja is clearly restricted within the distribution of the
only suitable local intermediate snail host, Bulinus glo-
bosus (Stothard & Rollinson 1997). Prevalence of the dis-
ease by school is strongly correlated with proximity to B.
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globosus habitats and with levels of children’s local wa-
ter contact as ascertained by interrogative questionnaires
(Stothard et al. 2002a, b). Earlier questionnaire methods
revealed that awareness of kichocho was initially low al-
lowing much room for improvement (Stothard et al. 2002b).

In October 2003, the President of Zanzibar launched
the Kick out Kichocho control programme on Unguja.
The programme receives support through a partnership
of donors: The Health Foundation, The African Develop-
ment Bank and the Schistosomiasis Control Initiative and
is implemented by the Helminth Control Laboratory Unguja
(HCLU) and monitored by the Natural History Museum.
The HCLU also acts as a referral dispensary for diagnosis
and treatment of those requiring or seeking treatment.
Operating within the known endemic zone for schistoso-
miasis, the aims of  Kick out Kichocho are to carry out
school-based treatment with praziquantel, to provide
health education and coordination of community
sensitisation and to investigate longer-term possibilities
for transmission control by manipulation of snail popula-
tions.

To improve health education within primary schools,
the health education booklet Juma na Kichocho is to be
utilised as a novel teaching aide. The booklet’s primary
role is to provide health education messages pertinent for
kichocho in a child-friendly format to encourage ease of
learning. The comic booklet can be downloaded electroni-
cally from http://www.who.int/wormcontrol/
education_materials/tanzania/en/swahili_comic_
juma.pdf.  In its original hardcopy inception produced by
CHEPE (St Fons, France), it is a 13 page durable booklet in
comic strip layout relating the personal story of Juma, a
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young boy who learns about kichocho from his teachers
and local health centre staff. Specific messages in the
booklet include the recognition of the disease’s primary
signs and symptoms e.g. passing of blood in urine and
pain upon micturition, the provision of information con-
cerning the life-cycle and transmission of S. haematobium
e.g. a disease of both man and aquatic snails and is caught
by playing in contaminated freshwater ponds and streams,
as well as taking appropriate control measures e.g. com-
pliance with treatment and promotion of behavioural
change to reduce water contact and transmission of dis-
ease. In a visually appealing and non-didactic manner,
the booklet hopes to educate the child by enforcing key
health messages set within an appropriate cultural con-
tent and story setting. Within the African context, the
Juma na Kichocho booklet has also been used as tem-
plates for other medical strip cartoons used by Unicef
which include: malaria, mosquito-nets, safe injections and
yellow-fever.

Delivery of health education is known to be an impor-
tant aspect within schistosomiasis control programmes
(Engels & Mpitabakana 1989, Kloos 1995, Aryeetey et al.
1999, Schall & Diniz 2001) and health propaganda is today
better known as Information, Education and Communica-
tion (IEC) materials. Measuring the tangible impact of
health education can be problematic (Lansdown et al.
2002) but, when successful, health education can play a
major role in initiating and guiding behavioural change
(Teesdale 1986, Yuan et al. 2000).

This pilot study aimed to assess the immediate impact
of the Juma na Kichocho booklet upon the knowledge
and attitude of school children in order to devise optimal
strategies for more wide scale implementation and evalu-
ation.

MATERIALS  AND  METHODS

Study area - A total of 5 primary schools were selected
to be representative of rural and semi-urban environments
on Unguja where originary schistosomiasis in schoolaged
children was either at low (~ 10%) or at moderate-to-high
(≥ 25%) levels of endemicity. The schools, with associ-
ated parasitological prevalence of S. haematobium (S. h.)
and Global Positioning System (GPS) co-ordinates were
as follows:  Kitope (S. h. - 47.9%, GPS - S 06 o 00.941’ E 039
o 15.129’), Mwera (S. h. - 29%, GPS - S 06 o 08.629’ E 039 o

16.334’), Pwani Mchangani (S. h. - 1.8%, GPS - S 05 o

55.228’, E 039 o 21.358’), Fujoni (S. h. - 7.3%, GPS - S 06 o

09.470’, E 039 o 12.344’) and Mto Pepo (S. h. - 3.1%, GPS -
06o 08.770’ E039o 13.292’). The prevalence of S.
haematobium reported here was assessed during May
2005, approximately one year after initial mass de-worm-
ing within schools took place. Mto Pepo school is within
a semi-urban setting while all other schools were in rural
environments. Kitope and Mwera schools fall well within
the local endemic zone of S. haematobium.

Design of KA questionnaire - To assess children’s
KA for schistosomiasis a standardized written question-
naire was designed to be completed by each child under
the supervision of the classroom teacher. The written ques-
tionnaire was translated into Kiswahili and pre-tested in

two other primary schools (Chaani and Mahonda) to re-
solve ambiguities in translation and ascertain its perfor-
mance against verbal interview technique (data not
shown). The final questionnaire used a combination of
both simple ‘yes’ or ‘no’ answers as well as multiple choice
responses. A total of 18 questions were posed which were
assigned to one of three separate sections: section 1 – 4
questions (1.0. to 1.3.) on KA on general awareness of
local diseases, section 2 – 7 questions (2.0. to 2.6.) on KA
for malaria and section 3 – 7 questions (3.0. to 3.6.) on KA
for urinary schistosomiasis. The questions were devel-
oped upon the messages to be found within Juma na
Kichocho. The questionnaire forms can be downloaded
in English or Kiswahili formats from: http://www.
nhm.ac.uk/hosted_sites/schisto/jrs/unguja.html.

To assess immediate and putative booklet-induced
changes in KA for schistosomiasis care was taken to de-
sign an equivalent set of questions for malaria. By using
such a comparison a better assessment could be made for
confounding changes resultant from re-interview (i.e. gen-
eral improvement in questionnaire responses through
familiarisation) or by increasing awareness from subse-
quent within-school discussions amongst school peers
and teachers as well as within children’s families. As an
additional control for assessing putative booklet induced
changes, one school acted as a local temporal control
(see below).

Design of study - Within each school a total of 55
schoolchildren were selected including approximately
equal number of boys and girls of between 11 and 15
years of age. Before booklets were given out to the class
the KA questionnaire was implemented to record initial
KA responses before booklet use. The booklets were then
introduced to the children and a 30 min presentation, given
by HCLU health educator, discussed their use set within
a context of broader health issues concerning urinary
schistosomiasis. Over a working school week, the class-
room teacher then guided the children in their daily struc-
tured-use of the booklets, typically 10-15 min each day,
and also encouraged the children to further inspect the
booklets during school session breaks. At the end of a
working school week, the same children were re-assessed
by re-implementation of the same KA questionnaire as a
two-time point comparison, i.e. before and after. As an
additional control for assessing putative-booklet induced
changes, the KA questionnaire was implemented 3 times
at Kitope school; once at baseline, then again after a week
period without use of booklets (to test for non-booklet
induced changes) and a final third time after a one week
using the booklets (to test for putative booklet induced
changes).

Statistical analysis - Responses to questionnaires in-
putted into electronic format using EpiData v3 electroni-
cally exported to Stata v8 (StataCorp LP, Texas, US) for
percentage tallies and for univariate statistical tests as
well as numerical analyses such as Odds Ratios. To facili-
tate comparisons a variety of weighting schemes for the
responses were investigated. A final scoring system was
chosen such that a correct response was awarded a single
positive mark while an incorrect response scored no mark;
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in multiple choice answers quarter, half and three quarters
marks were allocated for partially correct answers. For
each child a KA score was obtained for schistosomiasis
and malaria by tallying correct responses to questions
3.0/2.0, 3.1/2.1, 3.2/2.2, 3.3/2.3 and 3.6/2.6 such that each
child’s KA score could range from 0 – 5. By progressively
pooling children’s KA scores by sex and then by schools
a global total KA score could be obtained. Changes in the
frequency distribution of global KA scores before and
after booklet intervention were assessed by Kolmogorov-
Smirnov tests. The two questions 2.4/3.4 and 2.5/3.5 con-
cerning whether the child knew of anyone who had either
disease or had previously taken treatment were not in-
cluded in the total KA score as it was assumed that these
responses would not be contingent upon use of  book-
lets.

Ethical requirements  - The study approved by the
Ministry of Health and Social Welfare, Zanzibar and The
London School of Hygiene and Tropical Medicine research
ethics committee application number 04/314.

RESULTS

At the end of the study period KA responses were
available for analysis from a total of 229 children (114
boys : 115 girls) owing to drop-out of students and the
rejection of partially completed questionnaires. The an-
swers to section 1 provided useful background informa-
tion to the responses to other sections within the local
context of each school.

The reported occurrence of the major diseases across
the five schools is shown in Fig. 1, with malaria being
most common with approximately equal numbers of boys
and girls while a strong sex bias was observed for kichocho
(χ2 – 14.1, 1 d.f., p < 0.001). Eye complaints, skin and stom-
ach problems were commonly reported and assigned into
the ‘other’ category. A total of 81.6% of the children re-
ported that they had either been to a hospital or health
centre and had received some form of treatment.  About
90.9% of children were aware that health services teams
had visited their school for which the most common re-

ported activities were in descending order: urine testing,
administration of medications (tablets), stool testing,
health questionnaires, administration of medications (in-
jections) and health education talks. Across the five
schools, kichocho was reported to be most common in
Mwera (18.5%), Kitope (15.6%), Pwani Mchangani (14%),
Mto Pepo (10.5%), and Fujoni (7.5%).

With regard to KA questions for kichocho and ma-
laria, the percentage of correct, not partially correct, an-
swers before and after booklet intervention for kichocho
and malaria is shown in the Table. A general positive in-
crease was observed across all questions for the study
period with exceptions of 2.1 and 2.6 which were con-
cerned with malaria. In total 47.4% of children were al-
ready aware that schistosomiasis was a water-borne dis-
ease while only 10.5% knew of its exact aetiology; after
booklet intervention these levels increased to 54.6 and
15.7%, respectively. Responses to question 3.1 (signs and
symptoms) and 3.3 (protection methods) showed great-

Fig. 1: the percentage of diseases reported by the students at ques-
tionnaire baseline. Malaria was most commonly reported and a
strong sex bias was seen for students reporting kichocho. This
likely reflects the local importance of malaria as well as known
infection bias of boys, through increased water contact, for urinary
schistosomiasis.

TABLE
Percentage of correct responses for knowledge and atitude questions before and after use of booklets

Before booklet After booklet
Question % correct % correct Odds ratio increase (95% CI)

3.0 What is kichocho (K)? 10.5 a 15.7 1.6 (0.9-2.8)
2.0 What is malaria (M)? a 7.1 a 7.9 1.1 (0.6- 2.3)
3.1 What are the main signs and symptoms of K? b 5.2 10.0 2.0 (1.0- 4.2)
2.1 What are the main signs and symptoms of M? b 6.1 5.7 0.9 (0.4- 2.0)
3.2 How is K caught? 35.4 44.1 1.4 (1.0- 2.1)
2.2 How is M caught? 73.4 84.4 1.8 (1.1- 2.7)
3.3 How can you protect yourself against K? b 2.6 5.2 2.0 (0.8- 5.6)
2.3 How can you protect yourself against M? b 3.5 4.8 1.4 (0.6- 3.6)
2.6 After treatment, can K ever be caught again? 8.3 11.8 1.4 (0.8- 2.6)
3.6 After treatment, can M ever be caught again? 19.7 16.2 0.8 (0.5-1.2)

a: note that 35% of children understood that kichocho was a disease transmitted by snails and that 48% of children understood that
malaria was a disease transmitted by predominately night-biting mosquitoes but they were not fully aware of the diseases exact
parasitic aetiologies; b: these questions were multiple choice; only the correct and not partially correct percentage responses are
shown.
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est increases. The percentage positive responses to the
two questions 2.4/3.4 and 2.5/3.5 concerning whether the
child knew of anyone who had either disease or had pre-
viously taken treatment were 62.4 and 47.1% and 57.8 and
57.2%, respectively.

KA scores for schistosomiasis by school were plotted
for before and after use of the booklets, Fig. 2. While the
mean KA score for schistosomiasis increased from 1.52
(95% CI 1.39 – 1.64) to 1.73 (95% CI 1.60 – 1.86) that for
malaria also followed a positive trend 1.97 (95% CI 1.84 –
2.09) to 2.13 (95% CI  2.01 – 2.25) and a Mann-Whitney U-
Test showed that these slight increases were non-signifi-
cant for all schools. During the temporal control for Kitope
school, mean KA scores at baseline, 1-week later without
use of booklets and a further 1-week later with use of
booklets were 1.81 (95% CI 1.53 – 2.08), 1.95 (95% CI 1.67
– 2.22), and 2.09 (95% CI 1.75 – 2.43), respectively.

DISCUSSION

Health education is an essential facet within effective
strategies for integrated control of parasites, especially in
the context of helminth control (Asaolu & Ofoezie 2003).
On Unguja there have been extensive efforts placed on
the control of malaria  focusing upon the more widespread
use of better first-line anti-malarials as well as distribution
and implementation of impregnated mosquito bednets
(Curtis & Mnzava 2000, Simooya 2005). Concurrent with
these activities has been a programme of raising public
awareness across the island (Alilio et al. 1998) and numer-
ous health education posters and placards are continu-
ously on display e.g. within health centres and upon road
side locations. By taking advantage of this public out-
reach, these efforts could be useful as a comparative ‘yard-
stick’ in assessing the ongoing health education impact
upon the Ungujan populace by other control programmes.

For kichocho, public awareness of the disease has
been shown to be low and in need of improvement by
health education and political advocacy (Stothard et al.
2002b). With the presidential launch and the opening cer-
emony of the Kick out Kichocho programme, which fea-
tured on local television, significant steps have been taken
to promote political advocacy and general awareness of
the programme at all levels. For the schoolaged child,
however, health education is still required to enforce these
messages to make children better aware of the dangers of
kichocho and to initiate behavioural change. Measuring
the tangible impact of health education can be problem-
atic, especially if the timeframe for monitoring is limited
and that there is no simple relation between health educa-
tion and reduction of parasitaemia (Schall 1989, 1995, Kloos
1995, Schall & Diniz 2001, Lansdown et al. 2002). Never-
theless, it is still important to make formal assessment of
the impact of health education especially, in terms of cost-
effectiveness, when prioritisation of funds available for
control is required. This is particularly true when the health
education costings are to be taken from vertical
programmes whose budgets are primarily focused upon
provision and administration of anthelmintics.

From first appearances the Juma na Kichocho is a
child friendly booklet which without doubt captures the
immediate interest of the children upon initial exposures
to it. The booklet is carefully loaded with key images and
messages which are tailor-made for IEC purposes. We have
observed that the children’s reactions to the booklets were
strongly positive. Over 80% of the children found the
booklet to be interesting, fun to use and felt that they
learnt something new from it (data not shown) which
would confirm an appropriate cultural delivery (see Kloos
1995). The more formal evaluation using the KA ques-
tionnaires revealed, however, a rather disappointing tan-
gible impact even in the light of the short time frame but
high booklet exposure of this pilot study. From the two
time points of before and after, as well as the temporal
control school at Kitope, it was shown that the general
increase in KA scores was not statistically significant. In
addition the similar positive trajectory for KA scores for
malaria strongly suggest that any increase will be par-
tially resultant from the re-administration of the question-

Fig. 2: the dynamics of mean knowledge and attitude scores for
kichocho by school for before and after booklet intervention; al-
though positive gains could be seen for each school these were non-
significant. (Apart from Mto Pepo, all schools are found within
rural environments with both Mwera and Kitope located well within
the endemic zone for urinary schistosomiasis.)

Fig. 3: cumulative frequency distribution plot of total knowledge
and attitude scores for kichocho and malaria before and after book-
let intervention. While increases were observed (evidenced by right-
shift of curves) for both diseases these changes were not statisti-
cally significant by Kolmogorov-Smirnov tests.

The frequency distributions of global KA scores for
schistosomiasis and malaria before and after the inter-
vention is shown in Fig. 3. While positive increases in KA
scores could be seen for both diseases, Kolmogorov-
Smirnov comparisons revealed non-significant changes
in KA for either disease over the study period.
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naire such that, after baseline, the children probably dis-
cussed issues pertinent to the questionnaire amongst their
school peers and teachers as well as at home with family
and friends and in so doing likely raised their KA scores.
While the mean Odds Ratio increase across the 5 KA ques-
tionnaire for schistosomiasis was 1.68 that for malaria was
1.20 so gains associated with the Juma na Kichocho book-
let, while detectable, cannot be considered to be strong.

Judged against a general yardstick of KA for malaria,
existing KA scores were lower for kichocho which would
be expected given the current public outreach of the ma-
laria control programme (Alilio et al. 1998) and that the
acute severity of the disease captures greater attention.
In addition, children reported more frequently that they
knew someone who had had malaria (62.4%) than kichocho
(47.1%) which would also likely raise immediate aware-
ness and understanding. Of particular note, however, is
that 13.5% of the children in the survey still had no con-
ception that malaria was a mosquito-borne disease while
16.6% had no conception that kichocho was a water-borne
disease. It would appear that there will remain a minority
who continue to be non-receptive to health education
messages, in common with observations of other pro-
grammes (Sow et al. 2003, Poggensee et al. 2005). This is
particularly important when set against the aims of dis-
ease transmission reduction as the potential gains made
with altered behaviours by those receptive to health edu-
cation messages, however small, might be offset against
those who were not (Teesdale 1986). In this light it is
relevant to highlight that the majority of children still failed
to realise the re-infection risk after treatment.

Around 10,000 booklets have been allocated to Zanzi-
bar equally assigned to Unguja and Pemba Islands. So far
on Unguja 55 booklets have been distributed to each of
70 primary schools where ongoing de-worming activities
are taking place. Within a typical Ungujan primary school
there are between 800-1500 pupils so provision of 55 book-
lets per school is usually sufficient to provide a standard
class with access to the booklets if pupils work in student
pairs. The high quality of the booklet is good for durabil-
ity and long-term use but this is also reflected in the price.
When taking production, shipping and delivery into ac-
count, the cost may be over 5 USD per booklet; a sub-
stantial cost compared to treatment with praziquantel,
which is now less than 0.1 USD (Molyneux et al. 2005).

Integration of this booklet into the classroom curricu-
lum and rotating the use of booklets between classes will
ensure that all children will have exposure to the IEC mes-
sages. To reinforce these messages, health education
talks, supplemental to the booklets will hopefully improve
impact. In close liaison with teachers in Unguja a
programme of booklet implementation and structured-use
is to be developed to maximise the educational impact.
This pilot study suggests that the booklet does not pro-
vide a significant change in knowledge and attitude in the
short term and reinforces the idea that long term educa-
tion is required to promote and guide behavioural change,
especially in relation to reduction of environmental water
contact and good health practises. Only by minimizing
water contact and improving hygiene will re-infection be
reduced or avoided, thus prolonging the beneficial im-
pacts of treatment with praziquantel.
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