CLINICAL PRACTICE: EDUCATION

Health Education Strategy in the
Control of Urinary Schistosomiasis
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The purpose of this study was to determine the impact of
health education intervention on the perception and preva-
lence of urinary schistosomiasis among school children in
endemic rural communities in Cameroon. The rapid as-
sessment technique method was used to determine the
prevalence of Schistosoma heamatobium infection in
Gounougou (experiment 1), Ouro-Doukoudje (experiment
2), and Lagdo (control). There was a positive correlation
between the questionnaire approach, the biochemical test-
ing, and ova detection rate (r dispersed between 0.98 and
1.00). In the first phase of the study, after collection of the
baseline data, school children of the experimental villages
received health education. Unlike in Gounougou where
children were given a predesigned control procedure, those
in Ouro-Doukoudje were asked to design their own con-
trol procedure under the supervision of the investigators.
A second investigation conducted eight months after the
end of the first intervention showed a significant drop of
prevalence in Gounougou (53.2% vs 29.6%, p <0.0005)
and Ouro-Doukoudje (39.4% vs 17.7%, p <0.0005) but
not in Lagdo (31.4% vs 30.4%, p >0.25). It also showed a
significant increase of the awareness in Gounougou (14.5%
vs 94.7%, p <0.0005) and Ouro-Doukoudje (4.5% vs
98.5%, p <0.0005) but not in Lagdo (18.4% vs 19.4%, p
>10); with the greater increase in Ouro-Doukoudje (94.0%)
as compared to Gounougou (80.2%, p <0.05). The inves-
tigators concluded that health education through the frame-
work of school could be adopted as a national policy for
urinary schistosomiasis control programs in tropical devel-
oping countries, planned with school children as full part-
ners, provided they received appropriate orientation.
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Schistosomiasis is one of the most widespread of all human
parasitic diseases, affecting over 200 million people in more
than 74 countries.! It is the most prevalent of water-borne
diseases and a great health risk in rural areas of developing
countries.”

Although schistosomiasis is not the most serious of diseases
in the tropics, compared to malaria, diarrhea, acute respira-
tory infections, or malnutrition, it is widespread, particu-
larly in young populations, and its chronicity has made it
difficult to determine the impact on overall morbidity and
mortality in endemic areas.’?

Schistosomiasis, like the majority of the parasitic diseases, is
influenced: 1) by human behaviour, mainly water use prac-
tices and indiscriminate urination and defecation, and 2) by
failure to take advantage of available screening services or to
comply with medical treatment.

In schistosomiasis, like in many other parasitic diseases, the
aim of health education is: 1) to help people understand
that their own behaviour is a key factor in the transmission
of the disease, and 2) to find a common ground between
traditional beliefs and practices, and modern scientific knowl-
edge and methods.

In this study, social science principles were used to deter-
mine the impact of health education on the perception and
prevalence of urinary schistosomiasis among school children
in three rural communities in Cameroon.

MATERIALS AND METHODS

Study area and subjects

The study was conducted from September 2000 to June 2001
in the North Province of Cameroon in an area known as
Lagdo dam region, where 20 years ago, an artificial lake was
created by the construction of a dam on the river Bénoué, in
Lagdo village. The three villages targeted in this study (Lagdo,
Gounougou, and Ouro-Doukoudje) are all situated around
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the lake, about 60 km from each other. The three villages are
typical rural African communities. There is no pipe-borne
water, electricity, or drainage system. The residents rely wholly
on water from the artificial lake for their economic and do-
mestic needs.

Phases of the study

Phase 1

Collection of samples

Urine samples were collected into clean universal contain-
ers. Samples were collected from school pupils between 5
and 19 years of age. Pupils were requested to exercise by
running to increase the chances of recovery of ova from urine.
Samples were collected between 12:00 (noon) and 2:00 PM.
when maximum egg excretion occurs.”

Detection of hematuria and ova

Hematuria was detected soon after collection in the field
using dipsticks (Ames, Bayer Diagnostic, Brussels, Belgium).
The results were read immediately and recorded. Thereafter,
five mL of sample was transferred into a clean universal con-
tainer holding 1% aqueous solution of carbol fuchsin for
staining and preservation of ova. Filtration of samples was

done using Whatman No 1 filter paper as described by

Ejezie.’ Examination for the ova of Schistosoma haematobium
was done using a light microscope with the 10X objective.

Health education intervention strategy

Health education intervention was utilized in Gounougou
(experiment 1) and Ouro-Doukoudje (experiment 2), and
was aimed at promoting and reinforcing health behaviour.
The basic messages communicated were: what schistosomiasis
is, how the disease is acquired, what the signs and symptoms
of the disease are, and what can be done about it.

Health education method

In Gounougou, school children were given predesigned cri-
teria and procedures for implementation for the control of
schistosomiasis. In Ouro-Doukoudje children were asked to
design a method for control of schistosomiasis in their vil-
lage. Under the supervision of the investigators, one of the
proposed methods was selected for implementation. In Lagdo
(control) only the base data were collected.

Phase 2

This phase was conducted eight months after the end of the
first intervention and consisted of the collection of samples
and detection of hematuria and ova.

Table 1. Comparison of the prevalence of S. haemarobium infection and hematuria among school children in
Gounougou, Ouro-Doukoudje, and Lagdo, according to age, before and after health education intervention
Before health education After health education
Villages Age group Samples Positive Positive for Samples Positive for Positive for
tested for ova (%) hematuria (%) tested for ova (%)  hematuria (%)
Gounougou 5-9 153 49(32.0) 50(32.7) 152 39(25.3) 41(26.9)
Experiment 1~ 10-14 165  126(76.4) 128(77.6) 165 57(34.5) 61(36.9)
15-19 22 6(27.3) 7(31.8) 21 4(19.1) 4(19.1)
Total 340 181(53.2) 185(54.4) 338 100(29.6) 106(31.4)
Ouro-Doukoudje  5-9 131 34(25.9) 34(25.9) 130 23(17.7) 23(17.7)
Experiment 2 10-14 75 49(65.3) 50(66.7) 75 13(173) 14(18.7)
15-19 15 4(26.6) 5(33.3) 15 3(20.0) 3(20.3)
Total 221 87(39.4) 89(40.3) 220 39(17.7) 40(18.1)
Lagdo 5-9 169 51(30.2) 51(30.2) 167 48(28.7) 49(29.3)
Control 10-14 174 112(64.4) 113(64.9) 174 108(62.1) 112(64.4)
15-19 487 98(20.1) 106(21.8) 487 96(19.7) 102(20.9)
Total 830 261(31.4) 270(32.5) 828 252(30.4) 263(31.8)
Note: Percentages are based on the number of samples tested
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Data analysis
Chi-square, student-t-test, and Pearson’s product moment
correlation were used to test for the significance of the results.

RESULTS

Table 1 shows the prevalence of Schistosoma haematobium
infection and hematuria among school children in
Gounougou, Ouro-Doukoudje, and Lagdo, according to age,
before and after health education intervention. It was ob-
served that in Gounougou (experiment 1) and Ouro-
Doukoudje (experiment 2), where health education strate-
gies were implemented, there was a significant drop in the
prevalence (53.2% vs 29.6%, p <0.0005 in Gounougou;
39.4% vs 17.7%, p <0.0005 in Ouro-Doukoudje) which
appeared to be very pronounced among children between

ages 10 and 14 years (76.4% vs 34.5%, p <0.0005 in
Gounougou; 65.3% vs 17.3%, p <0.0005 in Ouro-
Doukoudje). No significant changes were observed in Lagdo

(control) (31.4% vs 30.4%, p >0.25).

Table 2 shows the validation of children’s questionnaires with
biochemical and parasitological techniques in Gounougou,
Ouro-Doukoudje, and Lagdo. There appeared to be a strong
positive correlation between the questionnaire approach and
the biochemical and parasitological techniques (r dispersed
between 0.99 and 1.0).

Table 3 depicts the perception of urinary schistosomiasis
before and after health education in Gounougou, Ouro-
Doukoudje, and Lagdo. There was a significant increase in

Table 2. Validation of children’s questionnaires with biochemical and parasitological techniques

Villages (%)

n = number of samples

Survey methodology Lagdo Gounougou Ouro-Doukoudje
n =830 n = 340 n=221
Children questionnaire
Number positive for blood in urine 259 (31.2) 178 (52.4) 76 (34.4)
Number positive for schistosomiasis 244 (29.3) 169 (49.7) 73 (33.0)
Statistical analysis (p value) 2>0.10 »>0.10 »>0.10
Biochemical testing (BT)
Number positive for hematuria 270 (32.5) 185 (54.4) 89 (40.3)
BT vs blood in urine r=0.99, p>0.10 r=0.99, p>0.10 r=0.99, p>0.10
BT vs schistosomiasis r=0.99, p>0.10 r=1.0,>0.10 r=0.99, p>0.10
Detection of ova
Number of positive 261 (31.4) 181 (53.2) 87 (39.4)
Ova count vs blood in urine r=0.99, p >0.10 r=1.0,p>0.10 r=0.99, p>0.10
Ova count vs schistosomiasis r=0.99,p>0.10 r=0.99, p>0.10 r=0.98, »>0.10

* Percentage based on number of respondents

Table 3. Children’s perception of the source of urinary schistosomiasis before and after health education

Village Number (%)* of children aware of water as source of infection P value
Before health education After health education

Gounougou (experiment 1) 48 (14.5) 320 (94.7) 2 <0.0005

Ouro-Doukoudje (experiment 2) 8 (4.5) 216 (98.2) 2 <0.0005

Lagdo (control) 149 (18.4) 151 (19.4) »>0.10
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awareness in Gounougou (14.5% vs 94.7%, p <0.0005) and
Ouro-Doukoudje (4.5% vs 98.5%, p <0.0005) but not in
Lagdo (18.4% vs 19.4%, p >0.10). The increase in Ouro-
Doukoudje appeared to be greater than that in Gounougou
(94.0% vs 80.2%, p <0.05). The relationship between the
perception and the prevalence of urinary schistosomiasis in
the two experimental villages showed a strong negative cor-

relation (r = -0.99).

DISCUSSION

The purpose of this study was to determine the impact of
health education on the perception and prevalence of uri-
nary schistosomiasis. Previous studies had emphasized the
limits of epidemiological and control studies based only on
children in school.” In most rural communities of Sub-Sa-
haran Africa, only about 68% of children go to school and
females are generally marginalized.®’

The study was targeted at school children as they are most
of the heavily infected individuals in the community, and
are at risk of developing severe disease.'”!* School children
are likely to contribute most to transmission and they are
readily accessible through the framework of school.* Fur-
thermore, it is believed that school children are more recep-
tive to health education and can easily spread the message
within the community.”

Comparing among school children the prevalence of uri-
nary schistosomiasis obtained during the first and second
phases of the study, it was observed in Gounougou (experi-
ment 1) and Ouro-Doukoudje (experiment 2), where the
strategies of the health education were implemented, there
was a significant drop in the prevalence of urinary schistoso-
miasis. On the other hand there was no significant change
in the prevalence of urinary schistosomiasis in Lagdo, the
control village in which no health education strategy was
implemented. The significant change in prevalence observed
in Gounougou and Ouro-Doukoudje can not be attributed
to social or seasonal variation; the three villages share the
same social, geographical, and climatic features.'® Only health
education applied in the experimental villages could have
accounted for the observed prevalence decrease.

The comparison of the prevalence of urinary schistosomiasis
according to age in the three villages under study indicates
that more children between 10 and 14 years of age were re-
ceptive to health education in the experimental villages. It is
believed that the majority of these children who were either at
the end of the primary education or in the secondary school
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had a better understanding than the younger ones (5 to 9
years). On the contrary, children of the 15 to 19 age group,
even though more educated, did not perceive urinary schisto-
somiasis as a serious problem, probably for one of the follow-
ing reasons: 1) It is now accepted that effective resistance to
infection/ re-infection develops after 5 to 15 years of expo-
sure."” It follows that the worm burden may be milder in older
children, so they found no reason for visiting the health cen-
tre of their locality, even after health education. 2) the major-
ity of children aged between 15 to 19 years of age might have
been hosting the parasite for many years, and thus did not
look upon blood in urine as a cause of worry. They regrettably
rejected health education and consequently refused to visit
the health centre.

The validation of children’s questionnaires with biochemi-
cal and parasitological techniques (Table 2) showed a strong
positive correlation between the questionnaire approach and
other techniques (r = 0.99). These findings support the use
of reagent strips and questionnaires to screen in areas with
high risk of urinary schistosomiasis as earlier proposed by
Lengeler.” Thus, instead of spending many resources in car-
rying out definitive diagnosis before mass treatment of school
children in schistosomiasis endemic areas, a simple question-
naire administered to these children, along with biochemi-
cal testing, could be used as a diagnostic method.

The strong negative correlation between the perception and
the prevalence of urinary schistosomiasis in Gounougou (ex-
periment 1) and Ouro-Doukoudje (experiment 2) indicates
that the prevalence (in percentage of infected subjects) was
inversely proportional to the awareness. In other words, ig-
norance of the cause of urinary schistosomiasis is strongly
related to its prevalence. This is explained by the fact that,
children who are conversant with the knowledge of the dis-
ease are more aware of the consequences of many attitudes
and practices than those who have not been exposed to such
an opportunity. It follows that through health education, a
child is exposed to health ideals which enhance the promo-
tion of his physical, social, and psychological health through-
out life. It is therefore important to select appropriate strat-
egies, if health education is to be successful, for addressing
the factors contributing to behaviour that influences health.?

The present study has shown that the strategy applied in
Ouro-Doukoudje (experiment 2) and proposed by school
children (under our supervision) yielded a greater increase
of awareness than the strategy applied in Gounougou, which
was predesigned by the investigators. This observation is
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consistent with WHO recommendations that if health edu-
cation is to be effective, it must encourage participation of
the target population as full partners in planning.?

It is therefore recommended that health education through
the framework of school be adopted as a national policy for
urinary schistosomiasis control programs. The strategy of
this policy should be planned with school children as full

partners, provided they receive appropriate orientation.

This paper was accepted for oral presentation at IAMLT-
ASCLS World Congress 2002 in Orlando, Florida USA.
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