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SUMMARY

Risk factors for Schistosoma mansoni infection were identified using a 1:1
matched case-control design. The work was conducted in the municipality of Pedro
de Toledo, Sdo Paulo State, Brazil, an area where the snail host is Biomphalaria
tenagophila. Information on water contact patterns, knowledge, attitudes and pra-
tices (kap), socioeconomic and sanitary conditions were obtained by mean of ques-
tionnaires. The crude odds ratio estimates and the adjusted odds ratio estimates us-
ing the logistic regression model are presented. Most of the examined individuals ad-
mitted recent water contacts (90.6% of the cases). The most frequent reason for con-
tact was swimming, playing and fishing and the preferential site of contact was the
river. According to the logistic regression technique, the main risk factors for infec-
tion were: a) water contact through swimming, playing and fishing; b) fording; ¢)
bad hygiene. We concluded that recreational activities are the main reasons for
schistosomiasis transmission in Pedro de Toledo and leisure alternatives should be
offered to the local population.
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INTRODUCTION

Ecological and sociological factors play a fun-
damental role in human!!,2021 gchistosomiasis.
Indeed, there is no transmission without man’s ex-
posure to the sources of infection and this condi-
tion depends mainly on the communities” way of
life. Studies from different endemic areas have
shown that water contact patterns and socioeco-
nomic factors are strikingly correlated and both
variables are key determinants in schistosome
infections®38:14,15,17,18

In 1987, MARCAL Jr. et al.l6 evaluated
some aspects which could explain the persistent
residual human prevalence for Schistosoma man-
soni in the municipality of Pedro de Toledo, an
area of low transmission located in southeastern
Brazil, and where Biomphalaria tenagophila is the
sole intermediate host. Among other results, the

authors showed that aggregated distribution of au-
tochtonous cases of schistosomiasis was closely as-
sociated with human water contact sites and breed-
ing places of the snail host. However, they did not
determine the reasons for water contacts or their
relevance for the transmission in the area.

This report complements a previous commu-
nication of results from the same investigation!6
by establishing the risk factors for S. mansoni in-
fection in relation to water contact patterns and
other selected variables.

MATERIALS AND METHODS
Study Area

A detailed description of the studied area was
presented elsewhere’. We emphasize that the
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landscape is hilly; the climate is hot and wet, and
there are many streams in the rural and urban
zones, where several breeding places of B.
tenagophila can be found.

Case-control Study

The association between ecological factors
and schistosomiasis was evaluated through a
matched case-control study (1:1). The infected per-
sons were established by stool examination, which
was performed in 198716, and their controls were
matched for sex, age and place of residence.

From August 1987 to January 1988, a stan-
dard questionnaire, after pre testing, was given to
each selected individual by a single researcher, who
had no knowledge of the faeces examination or
match proceeding. Authochtonous and non-
authochtonous cases were interviewed, but only
former were used to determine the risk factors.

The water contacts were classified by reason:
bathing, laundering, dish-washing, playing, swim-
ming, fishing I (entering the water, e.g. net-
fishing), fishing II (rod-fishing), fording and
others. The nature of contact was also established
as: recreational, domestic, professional and ford-
ing. Only water contacts inside the Pedro de Tole-
do boundaries were considered. The frequency of
contact was classified as daily (at least one con-
tact a day), weekly (at least one contact a week),
monthly (three contacts a month or less) and
seasonal (only summer contacts). An overall score
was established according to reason, frequency
and degree of contact!3. Within this system, 60
points define the limit between degrees I and II,
the latter being more important for transmission.
The sites of contact were divided into three
categories: river (streamlets and falls), lake and
ditch. Water contacts in the vicinity of the house-
hold, up to the limit of 50 meters, were considered
in order to evaluate the importance of this con-
tact pattern.

The illness perception was established by scor-
ing the answers on knowledge, attitudes and
practices?’.

Social and sanitary conditions were assessed
at the individual level by literacy (ability to read
and write), education (level of schooling) and oc-
cupation (student, domestic, agricultural and
others); and at the residential level by type of
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dwelling (according to materials employed in its
construction), source of water and waste disposal.
Hygiene was evaluated by personal and domestic
cleanliness.

Statistical analysis

The crude odds ratio estimates were done us-
ing the COX? and KRAUS’!2 methods. A logis-
tic model was fitted to the data according to the
methodology proposed by HOLFORD et. al.?,
BRESLOW & DAY! and SCHLESSELMAN!S,

RESULTS

Ninety six case control pairs were investigat-
ed to determine the risk factors for S. mansoni in-
fection in Pedro de Toledo. The majority of them
(90.6% of cases and 78.1% of controls) admitted
some type of water contact during the months pri-
or to the interview. The main reason for contact
was swimming, playing and fishing I (68.8% and
54.2% for cases and controls, respectively). Ford-
ing was the least frequent reason (18.7% of cases
and 7.3% of controls’ responses). When only the
most frequent contacts were taken into account
we noted that recreational contact was the prin-
cipal class (54.2% of the responses). Infected in-
dividuals showed higher frequencies of daily
(33.3%) and seasonal contacts (25.0%). On the
other hand, controls showed higher monthly fre-
quency of water contact (33.3%). The river was
the preferential place for contact in the studied
area (76.0% of cases and 78.6% of controls). Most
water contacts (90.0%) occurred within 500 meters
from dwellings, but only 25.0% were classified as
contacts in the vicinity of the households. No sig-
nificant difference was found in relation to illness
perception and socioeconomic variables.

Table 1 presents a summary of the results, the
crude odds ratio estimates and the hypothesis tests.
The following factors were statistically significant
at 5% level: a) water contact; b) water contact dur-
ing fording; c¢) daily water contact; d) degree II
of water contact and ¢) bad hygiene. The factor
water contact for swimming, playing and fishing
(into water) was significant at 10.0% level.

Table 2 presents the estimates of the logistic
model, the coefficients and their respectives stan-
dard errors and p-values. The table also presents
the estimates of the adjusted odds ratio.
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odds ratio estimates.

TABLE 1
Frequency of exposure among 96 case-control pairs according to water contact, socio-economic va-
riables and illness perception in the municipality of Pedro de Toledo, 1987, and their respective crude

CASE E CONTROL E ODDS 1,2

VARIABLES AND AND RATIO 95% IC

CONTROL NE CASE NE
Water contact 18 6 3.00* 1.19 — 17.56
Reason for contact:
Bathing, dish-washing
or laundering 5 8 0.62 0.20 — 1.89
Swimming, playing
or fishing I 28 16 1.75° 0.95 — 3.23
Fording 16 5 3.20* 1.17 — 8.73
Fishing II 14 25 0.56 0.29 — 1.08
Others 3 1 3.00 0.31 — 28.80
Frequency of contact:
monthly 4 6 1.00 (reference)
weekly 6 1 6.00 0.72 — 49.84
seasonal 6 1 6.00 0.72 — 49.84
daily 8 1 8.00* 1.00 — 63.96
Contact in the vicinity
of the household 16 10 1.60 0.73 — 3.53
Site of contact:
River 20 11 1.82 0.87 — 3.80
Ditch 13 8 1.62 0.67 — 391
Lake 7 3 2.33 0.60 — 3.15
Degree 11 of
water contact 32 13 2.46* 1.29 — 4.69
Illiteracy S 8 0.62 0.20 — 1.89
Basic schooling or none 11 11 1.00 0.43 — 2.30
Student 18 12 1.50 0.72 — 3.11
Houses of type 11
or type 11 17 17 1.00 0.51 — 1.96
Bad hygiene 18 6 3.00* 1.19 — 7.56
Inadequate source
of drinking water 14 14 1.00 0.48 — 2.10
No-safety waste
disposal 19 10 1.90 0.88 — 4.09
Ignorance about
schistosomiasis 4 3 1.33 0.30 — 5.94
Do not know cause 17 16 1.06 0.54 — 2.10
Do not know cure 15 13 1.15 0.55 — 2.42
Do not know
prophylaxis 26 24 1.08 0.62 — 1.88
Unsatisfactory
illness perception 25 18 1.39 0.76 — 2.55

E = exposed; NE = not exposed

1 - Kraus estimates

2 - Mc’Nemar test: *p < 0.05; ° p < 0.10
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TABLE 2
Estimation and results of the logistic model

std odds odds ratio
VARIABLE estimate!” error p-value ratio 95% IC
REASON FOR CONTACT:
Swimming, playing
and fishing I 0.90 0.36 0.01 2.46 1.21 - 4,98
Fording 1.22 0.57 0.03 3.39 1.11 - 10.36
Bad hygiene 1.30 0.53 0.01 3.67 1.30 - 10.37

(*) estimate of regression coefficient.

DISCUSSION

No variables left outside the selected model
gave a p-value smaller than 0.20 showing that
there was no statistical evidence that an important
variable was left outside the model. The goodness
of fit likelihood test with a p-value equal to 0.75
indicates a good adjustment; this result was sup-
ported by the Pearson’s statistical test which gave
a p-value larger than 0.75°.

According to the model, the following varia-
bles are important: water contacts for swimming,
playing and fishing I; water contacts for fording;
and bad hygiene. Water contact, daily contacts
and degree II of contact were statistically signifi-
cant when the odds ratio were estimated without
adjustment, but they were not considered statisti-
cally important when the other variables were
taken into account. Notice that these variables had
a strong correlation with recreational motives for
water contacts.

Swimming, playing and fishing I was the most
commom reason for water contact. All are typi-
cal leisure activities involving broad corporal ex-
position and often occuring in the hottest time of
day and with long duration®!5. On the other
hand, fording was the least frequent reason for
contact and it was associated with occupational
tasks which produces little body exposition, such
as cattle conduction.

In previous work DIAS et al.* suggested that
schistosomiasis transmission occurs during recrea-
tional and domestic activities in Pedro de Tole-
do. In our study the second variable was not con-
sidered statistically significant after taking into ac-
count the first reason. Notice again the strong
correlation between the variables. This result em-
phasizes the previous findings on focality of the
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schistosomiasis transmission in the same areal®,
Both data sug gest that transmission is mainly tak-
ing place in very well defined sites of contact for
leisure.

The relationship of the socioeconomic and cul-
tural variables to schistosomiasis have been estab-
lished in various endemic areas®!%13.18, We believe
that bad hygiene was considered a risk factor, be-
cause it was the best variable representing the tenous
socioeconomic differences presented in Pedro de
Toledo. This result also seemed to us very consis-
tent with a recreational pattern of transmission.

The present work showed that risk factors for
S. mansoni infection in our low endemic study
area were very similar to the factors described in
other Brazilian areas!3:14!7 with high endemicity.
Nevertheless, symptomatic cases were never found
in Pedro de Toledo* and probably this fact is due
to the host-parasite relations in the area, where the
S. mansoni strain presents low pathogenicity’ and
the snail has low susceptibility to the sympatric
wormS®.

We conclude that water contact for recrea-
tional motives is the main risk factor for S. man-
soni infection in Pedro de Toledo an area with low
transmission. Therefore, leisure alternatives
should be offered to the local population to reduce
human exposure.

RESUMO

Esquistossomose mansénica em
drea de baixa transmissio.
II. Fatores de risco para infec¢do

A partir de um estudo de caso-controle por
pareamento (1:1) foram determinados os fatores
de risco para infec¢do por Schistosoma mansoni.
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O trabalho foi desenvolvido no municipio de Pe-
dro de Toledo, Sdo Paulo, Brasil, 4rea onde Biom-
phalaria tenagophila é o hospedeiro intermedia-
rio. Por meio de questiondrios foram obtidas in-
formacdGes sobre o padrdo de contato com dguas
naturais; percepcao da doenga e condicdes sani-
térias e socio-econdmicas. Os fatores de risco fo-
ram estimados individualmente e através de mo-
delo logistico. A maioria dos pesquisados admi-
tiu contatos recentes com dguas naturais (90,6%
dos casos). O motivo mais freqgiiente para estes
contatos foi nadar, brincar e pescar. O rio repre-
sentou o principal local de contato com dguas na-
turais. De acordo com a técnica de regresséo lo-
gistica, os principais fatores de risco foram: a)
contato com dgua para nadar, brincar, pescar; b)
vadear; ¢) més condigdes de higiene. Concluimos
que as atividades recreativas séo as principais res-
ponsdveis pela transmissdo da esquistossomose em
Pedro de Toledo e alternativas de lazer devem ser
oferecidas a esta populacdo.
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