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In this study, the results obtained in a control programme of schistosomiasis in Ravena (Sabará,
Minas Gerais) between 1980 and 1992 are evaluated. Control measures used in this programme were:
specific treatment of the people infected with Schistosoma mansoni at four year-intervals (1980/84/88)
and the supply of  tap water to 90% of the residences in 1980. A significant reduction of the prevalence
(36.7% to 11.5%, p ≤  0.05) and of the intensity of the infection (228.9 eggs per gram of feces (epg), s =
3.7 to 60.3 epg, s = 3.5, p ≤  0.05) was observed. No cases of the severe form of the disease were
diagnosed in the area. Factors independently associated with the infection were in 1980 daily sand
extraction and the lack of  tap water in residences and in 1992 daily sand extraction and fishing and
weekly swimming. Concluding, the supply of tap water together with quadrennial treatments signifi-
cantly diminished both the prevalence and intensity of the S. mansoni infection, with the additional gain
of persistent low indices even after four-year intervals between the treatments.
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The relation between sanitation and the reduc-
tion of  the prevalence, egg counts and morbidity
of schistosomiasis in Brazil was studied by Barbosa
et al. (1971), Lima e Costa et al.  (1994) and Coura-
Filho (1994). Barbosa et al. (1971) provided the
residents of Pontezinha, PE, with cesspools, nine
community laundries and health education, for
those who were exposed to the infection with Schis-
tosoma mansoni, during seven years. At the end of
this period they observed a decrease of the preva-
lence from 30.0 to 3.8%. In three control areas
where no control measures were taken the preva-
lence, egg loads and morbidity rates of the disease
showed no significant variation, although two ar-
eas seemed to present a tendency to regression as
well.

Lima e Costa et al. (1985) recorded that in the
nucleus of Comercinho, MG, residences provided
with tap water presented the lowest prevalence
rates, compared to peripheral areas. In  1994, Lima

e Costa et al., using a method of multiple regres-
sion analysis, registered that the lack of supply of
water to residences was independently associated
with the presence of the hepatosplenic form of the
disease.

In a review of studies about the determining
factors in the transmission of schistosomiasis ob-
tained from seven endemic areas in Brazil, Coura-
Filho (1994) observed the absence of specific treat-
ment to be an indication of the infection with S.
mansoni in three of the four areas and the lack of
water supply to residences in three out of six.

Outside Brazil, Jordan et al. (1982) demon-
strated the association between the reduction of the
transmission of schistosomiasis and the supply of
tap water as a control measure, besides consider-
ing water supply to be the most lasting measure
for the control of the disease. It was also calcu-
lated that this was the most expensive measure:
U$ 4.1 per subject per year compared to a single
treatment (U$ 1.1).

Hunter et al. (1993) reviewed 16 studies car-
ried out outside Brazil, which indicated a reduc-
tion of the transmission of waterborne diseases if
water to the residences of the  population in an
endemic area was supplied.
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The influence of specific treatment on the re-
gression of the severe form of the disease is de-
scribed in literature.

In this study the association between the sup-
ply of tap water and quadrennial specific treatment
of subjects to S. mansoni infection is evaluated as
a control measure of schistosomiasis.

MATERIALS AND METHODS

Studied area - Ravena is an area in the munici-
pal district of Sabará, MG, in  Rio das Velhas ba-
sin, a mountainous region characterized by grav-
elly sedimentation, 30 km north of Belo Horizonte.
It has a population of approximately 1,500 inhab-
itants that live in Ravena (centre) and Lavapés (pe-
riphery of the district). It has  an annual migratory
flux around 5%. The main commercial activity is
the growing of bananas, followed by dairy cattle
farming and the extraction of granite and sand for
building construction. The population of Ravena
is provided with a local municipal administration,
a Municipal Health Center, two municipal schools,
a police station and two catholic churches. Civic
services include a telephone post, intermunicipal
transport, paved roads, electric light and potable
water. 60% of the streets are paved and 40% of the
houses are served with a sewerage system. In 1980
a watermain was installed serving 90% of the resi-
dences of the district. At that time the prevalence
of schistosomiasis was 36.7%; the geometric mean
of the number of eggs per gram feces (epg) was
228.9 epg (s = 3.7) and no cases of the
hepatosplenic form of schistosomiasis were re-
ported (Coura-Filho et al. 1995).

In 1980, 1984, 1988 and 1992 parasitological
stool exams of the residents were performed fol-
lowed by specific treatment of the infected indi-
viduals with a single oral dose of oxamniquine: 20
mg/kg bodyweight for children (younger than 15
years) and 15 mg/kg bodyweight for adults. The
drug was administered by a physician of the local
health center. From 1989 onward the Municipal
Health Center also started to record the results of
the parasitological stool exams performed in the
population on spontaneous demand outside
Ravena.

Analysis of determinants - In order to evaluate
the clinical-epidemiological evolution of the S.
mansoni infection in the area the following quali-
ties were considered: prevalence, the intensity of
the infection and the clinical forms. To determine
the prevalence, the arithmetic mean of the S.
mansoni egg counts found in two glass slides pre-
pared from one stool sample according to the Kato-
Katz method (Katz et al. 1972) was used. The in-
tensity of the infection was based on the geomet-
ric mean (G ± s) of the number of eggs per gram of

feces of positive individuals. For the identification
of the clinical forms the classification used by
Pessoa and Barros (1953) with slight modifications
was applied: intestinal (I), hepatointestinal (HI) and
hepatosplenic (HS).

An analysis of the determinants of schistoso-
miasis was carried out through the multiple regres-
sion analysis of the factors (Campos-Filho &
Franco 1989) considering the situation before and
12 years after the start of the programme. In a pre-
tested questionnaire the following variables asked
for were: biological (sex, age), socio-cultural
(place, reason and frequency of contact with water
of streams and rivers) and socio-economic vari-
ables (profession, education, material condition of
the residence and the supply of tap water) accord-
ing to Coura-Filho (1994). The linear regression
of the prevalence per age group of the population
during the period was studied.

RESULTS

The prevalence of the S. mansoni infection was
significantly reduced during the programme, from
36.7 to 11.5% (p ≤  0.01), though proved to be not
significant in the age group of 0-4 years, both in
1980 and 1992. Subjects in the age group 10-29
years presented the highest prevalences during the
period of the programme (Table I). The drop in
the prevalence was significant both in the group of
children as a whole (0-14 years) and in adults (≥
15 years) (Table II).

The examination of stool samples performed
between 1989 and 1991 by the local health center
on spontaneous demand showed that 12 years af-
ter the installation of water supply  to the residences,
around 70% of the examined individuals were sub-
jected to a worm infection, which was 87.4% be-
fore the installation. Of the people examined 9.2,
5.4 and 4.2% were excreting eggs of S. mansoni in
1989, 1990 and 1991, respectively. The intensity
of the infection of S. mansoni, being initially 228.9
epg  (s = 3.7), was also significantly decreased in
all age groups of the population after the first treat-
ment, staying continuously at a level between 21.9
epg (s = 1.7) and 70.3 epg  (s = 3.6) without sig-
nificant variation until 1992 (Table III) both among
children and adults living in the nucleus and in the
periphery of the district (Table IV).

An increase of the intestinal form (type I) from
81.3% to 97.9% of the total number of infected
individuals was observed. The prevalence of the
cases of the hepato-intestinal form dropped from
16.8% to 2.1% in 1992. Not a single case of the
hepatosplenic form of schistosomiasis was diag-
nosed in the district.

The intensity of the infection among the sub-
jects with the intestinal form  (240.42 epg, s = 4.82)
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17.0 to 36.0% during the same period.
The multivariate analysis indicated that in the

beginning of the project the daily extraction of sand
out of streams and rivers in the region [(OR=3.44
(1.22-8.43)] and the lack of tap water [(OR=2.47
(1.25-6.25)] were independently associated with
the infection. Twelve years later the factors inde-
pendently associated with the infection were: the
daily extraction of sand [(OR=2.07 (1.06-4.42)],
daily fishing [(OR=2.86 (1.78-7.22)] and weekly
swimming [(OR=1.29 (1.40-4.20)] (Table V).

was not significantly different from the intensity
among subjects with the hepato-intestinal form
(196.84 epg, s = 4.73) in 1980. However, 12 years
later the latter group showed a significant lower
geometric mean of the epg (12.03 epg, s = 0.99)
than the group of the intestinal form (54.66 epg, s
= 3.51).

Of the houses that initially were served with tap
water (90%), 12 years later 81% continued to be
connected to the watermains. The number of houses
connected to the sewerage system increased from

TABLE I

Prevalence of infection by Schistosoma mansoni in Ravena (Sabará, MG), according to age of the population

Age Years

group 1980 1984 1988 1992

I/Ea % I/E % I/E % I/E %

0 - 4 9/110 8.3 0/0 - 0/0 - 3/92 3.3
5 - 9 38/145 26.2 8/54 14.0 0/13 0.0 3/138 2.2

10 - 14 69/146 47.3 23/66 34.8 12/53 22.6 23/170 13.5
15 - 19 87/135 64.4 23/74 31.0 13/51 25.4 38/117 32.5
20 - 29 77/167 46.1 39/114 34.2 25/58 43.1 34/199 17.1

≥ 30 86/295 29.2 32/197 16.2 17/234 7.2 34/453 7.5

Total 366/998 36.7 125/505 24.7 67/1169 16.4 135/1169 11.5

a: infected/examined
Linear regression analysis along the time:

Age group                     b                     p
  0 - 4                -0.39 ±  0.05          0.51
  5 - 9                -2.79 ±  1.76          0.26
10 - 14              -2.90 ±  0.49          0.02
15 - 19              -2.58 ±  1.78          0.28
20 - 29              -2.50 ±  0.43          0.03
    ≥ 30              -1.88 ±  0.44          0.05
Total                 -2.18 ±  0.34          0.02

TABLE II

Prevalence of schistosomiasis mansoni in children and adults in Ravena (Sabará, MG)

Ravena Lavapés
(centre) (periphery)

Years Childa Adult Child Adult

I/E b % I/E % I/E % I/E %

1980 83/344 24.1 207/534 38.8 33/56 58.9 43/63 68.2
1984 17/103 16.5 66/351 18.8 14/17 82.3 28/34 82.3
1988 6/80 7.5 45/283 15.9 6/14 42.8 10/32 31.3
1992 22/343 6.4 11/676 11.8 7/57 12.2 26/93 27.9

a: ≤14 years; b: infected/examined
Linear regression analysis along the time:

                                                                b                    p
Ravena:     child  (0-14 years)           -0.57 ±  0.12        0.04
(centre)     adult ( ≥ 15 yeras)            -0.39  ± 0.13        0.02

Lavapés    child                                 -0.14 ±  00.8        0.21
                 adult                                 -0.16 ±  0.08        0.19
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TABLE III

Schistosoma mansoni infection intensity in  Ravena  (Sabará, MG),  according to age group

Age Years

group 1980 1984 1988 1992

N G±sa N G±s N G±s N G±s

0 - 4 9 102±2.6 - - - - 3 49.7±11.7
5 - 9 38 253±4.2 8 174.8±5.0 - - 3 21.9±1.7

10 - 14 69 350±3.4 23 125.8±3.6 12 113.0±4.0 23 57.0±3.3
15 - 19 87 295.1±3.3 23 64.1±4.0 13 80.4±3.9 38 70.3±3.6
20 - 29 77 211.3±4.8 39 76.3±3.7 25 67.4±3.7 34 70.0±3.2

≥ 30 86 126.8±3.0 32 28.6±2.2 17 29.7±2.4 34 46.3±3.3

Total 366 228.9±3.7 125 72.7±3.2 67 62.2±3.7 135 60.0±3.5

a: geometric mean ± standard deviation
ANOVA from  1980 to 1992

Age group                  p
 0 - 4                       0.04
 5 - 9                       0.03
10-14                      0.02
15-19                      0.02
20-29                      0.00
  ≥ 30                      0.03
Total                       0.02

TABLE V

Schistosoma mansoni infection determinants in Ravena (Sabará, MG) in 1980 and 1992

Risk factors 1980 1992

OR a p OR p

Professional (daily sand extration) 3.44 (1.22 - 8.43) 0.01 2.07 (1.06 - 4.42) 0.05
Daily fishing NSb 2.86 (1.78 - 7.22) 0.02
Weekly swimming NS 1.29 (1.40 - 4.20) 0.04
Residences without potable water 2.47 (1.25 - 6.23) 0.00 NS

a: Odds Ratios; b: NS = non-significant to p ≤ 0.05

TABLE IV

Schistosoma mansoni infection intensity in children and adults in Ravena (Sabará, MG)

Ravena (core) Lavapés

Years Childa Adult Child Adult

N G±sb N G±s N G±s N G±s

1980 83 257.0±3.5 207 200.0±3.5 33 365.4±3.9 43 228.1±3.9
1984 17 91.9±2.6 66 56.8±3.4 14 222.0±4.9 28 58.8±4.4
1988 6 79.1±2.1 45 48.3±3.6 6 167.8±6.2 10 94.4±3.1
1992 22 49.1±3.7 80 62.9±3.6 7 56.8±3.8 26 57.3±3.3

a: child 0 - 14 years; b: geometric mean  ±  standard deviation

ANOVA from 1980 to 1992                    p
Ravena:     child   (0-14 years)                 0.04
(centre)      adult  (≥ 15 years)                  0.03

Lavapés:    child                                      0.02
                  adult                                      0.04
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mission of schistosomiasis in seven endemic areas
in Brazil Coura-Filho (1994) also observed con-
tinuing water contact even after the supply of tap
water, resulting from leisure activities in urban ar-
eas and from occupational (agricultural and domes-
tic) activities in rural areas.

Barbosa et al. (1971) and Lima e Costa et al.
(1987) noticed in Brazil a reduction of water con-
tact of individuals when supplied with tap water;
Hunter et al. (1993) estimated this specific contri-
bution to the reduction of water contact to be at
least 20%, whereas Jordan et al. (1982) registered
a reduction up to 50% in the localities they stud-
ied.

The costs of the installation of  tap water are
generally considered to be high, but the resulting
impact on the control of schistosomiasis is longer
lasting and in Ravena the users willingly partici-
pated financially in the operational costs of the in-
stallation and distribution of tap water, like in Santa
Lucia. This mutual participation of local govern-
ment and residents gave way to the supply of tap
water to 90% of the residences in 1980, but fails in
different, recently urbanized areas in the periph-
eral zones of the big cities, where the flux of settle-
ment of new migrants exceeds the governmental
capacity to create an urban infra-structure (not only
tap water, but also sewerage system, light, public
transport and schooling).

In a settlement in Minas Gerais where yearly
specific treatment was combined with three-
monthly applications of molluscicides a significant
drop of the prevalence was recorded, but after in-
terruption of the measures it tended to revert to
initial levels. The initial prevalence in the endemic
area of  43.5% decreased to 4.4% after the imple-
mentation of control measures during 13 years, but
reverted to a prevalence of 19.6% three years after
the interruption of the programme Coura-Filho et
al. (1994).

In conclusion, this study verifies that three qua-
drennial specific treatments and the supply of tap
water reduced the prevalence and intensity of the
infection with S. mansoni permanently, both in the
urban nucleus and in the periphery of the district,
consequently pointing out an efficient model of
control of schistosomiasis and its implementation
should therefore be stimulated in other endemic
areas in Brazil.
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