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QUESTIONNAIRES IN THE SCREENING FOR Schistosoma mansoni
INFECTION: A STUDY OF SOCIO DEMOGRAPHIC AND WATER
CONTACT VARIABLES IN FOUR COMMUNITIES IN BRAZIL

Maria Fernanda F. LIMA E COSTA (1,2), Roberto S. ROCHA (3), Josélia O.A. FIRMO (1), Henrique L. GUERRA (1),
Valéria A. PASSOS (1) & Naftale KATZ (3)

SUMMARY

The use of questionnaires has been recommended for identifying, at a lower cost, individuals at risk for
schistosomiasis. In this study, validity of information obtained by questionnaire in the screening for Schistosoma
mansoni infection was assessed in four communities in the State of Minas Gerais, Brazil. Explanatory variables
were water contact activities, sociodemographic characteristics and previous treatment for schistosomiasis. From
677, 1474, 766 and 3290 individuals eligible for stool examination in the communities, 89 to 97% participated in
the study. The estimated probability of individuals to be infected, if they have all characteristics identified as
independently associated with S.mansoni infection, varied from 15% in Canabrava, to 42% in Belo Horizonte, 48%
in Comercinho and 80% in Sdo José do Acécio. Our results do not support the hypothesis that a same questionnaire
on risk factors could be used in screening for S.mansoni infection in different communities.
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INTRODUCTION

The use of questionnaires might be a simple tool for
identification of areas of risk for schistosomiasis, and for
identifying individuals at risk of infection, at a lower cost>'°.
High sensitivities and specificities were found for the iden-
tification of schools at moderate and high risk for urinary
schistosomiasis in Tanzania, using information obtained by
questionnaire 1°.

The diagnostic efficiency of the questionnaire approach
for Schistosoma mansoni infection is still unknown °. A
consistent association between bloody stools and infection
was found in endemic areas in Africa and Brazil, but low
levels of sensitivity were obtained %18,

Other studies have shown significant associations be-
tween certain sociodemographic characteristics and/or water
contact variables and infection, but they did not investigate
the validity of these risk factors in screening for S.mansoni
infection '#671213 Recently, validity of risk factors for schis-

tosomiasis mansoni diagnosis was assessed in an endemic
area in northeast Brazil, using information obtained by ques-
tionnaire. The conclusion of the study was that the develop-
ment of short questionnaires for large-scale screening for
S.mansoni infection is realistic .

The aim of our study is to asses the validity of certain
sociodemographic characteristics, history of treatment and
water contact activities for S.mansoni screening in four dif-
ferent communities in Brazil.

METHODS
Study areas

The study was performed in four endemic areas situ-
ated in the State of Minas Gerais, Southeast Brazil, namely
Canabrava, Comercinho, Sdo José do Acdcio and Belo
Horizonte. The intermediate host in the study areas is
Biomphalaria glabrata.
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Belo Horizonte is the capital of the State of Minas
Gerais which is situated in a highly industrialized area; the
city has two million inhabitants. The study was undertaken
during 1991-1992 in a district named Gorduras, with around
9,000 inhabitants, located in the northeast of the city °.

Canabrava and Sao José do Acdcio are villages situated
in the north of Minas Gerais, at around 700 and 300 Kilo-
meters from Belo Horizonte, respectively. Comercinho is a
small town situated in the northeast of Minas Gerais, at 700
Kilometers from Belo Horizonte. Agriculture is the main
economic activity in all communities. Data collection was
performed during 1990 , 1987 and 1981 in Canabrava, Sdo
Jos€ do Acdcio and Comercinho, respectively.

Stady population

Methodological procedures to identify participants for
the study were the same in all communities. The study areas
were mapped and a census was performed. In Canabrava,
Sdo José do Acdcio and Comercinho all population was eli-
gible for stool examination. In Belo Horizonte, a simple
random sample of 658 dwellings was selected; all residents
of all ages (n = 3290) were eligible for stool examination.
Assumptions for the sample size calculation in the Belo
Horizonte study were the following: number of inhabitants =
9480 (5 per dwelling); prevalence of S.mansoni infection =
0.20: precision = 0.02; type I error = 0.03; correction for
design effect = 2; losses = 0.20; further details were de-
scribed elsewhere’.

Stool examination

All individuals received a container for collection of
stools, labelled with their name and identification number,
as well as an identitiable code in case of illiteracy. In
Canabrava, Sdo José do Acdcio and Comercinho a single
stool sample was collected and two slides of each sample
were examined. In Belo Horizonte, two separate stool samples
were collected and four slides of each sample were exam-
ined. Stool examinations were performed by the Kato-Katz
method®.

Individuals over 2 years of age who presented S.mansoni
eggs on at least one slide were classified as cases and those
over 2 years old without S.mansoni eggs on all slides were
classified as controls. In Canabrava, Comercinho and Sdo
José do Acacio all cases (273, 936 and 178, respectively)
and controls (381, 394 and 500, respectively) were selected
to participate in the study. In Belo Horizonte, all cases and
a simple random sample of controls participated (518 cases
and 518 controls); the sample size was sufficient for detect-
ing an odds ratio (OR) of 1.5 with 90% power at 5% level
of significance, if the prevalence of exposure was 0.50°.
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Sociodemographic, previous treatment and water
contact information

Information on age, gender, treatment for schistosomia-
sis during lifetime and reasons for water contact were obtai-
ned through interview. Information on water supply (presence
of piped water and/or cistern) was obtained through observation
during a visit at the household. All information was ob-
tained without knowledge of individuals’ infection status.

A pre-coded questionnaire, concerning reasons for con-
tacts in open bodies of water during the previous 6 months
was used. Reasons for water contact included: washing dishes,
laundry, bathing (for body hygiene exclusively), fishing,
swimming or playing, occupational (agriculture) and other.

Analysis

The probability of infected individuals having a charac-
teristic present (sensitivity), and the probability of non in-
fected individuals having a characteristic absent (specificity)
were calculated®. The probability that a person having a
characteristics is infected (positive predictive value) * was
estimated in relation to the prevalence of S.mansoni infec-
tion in the respective community. Multivariate logistic re-
gression was used to assess the independent effect of vari-
ables'®. The criterion for inclusion of variables in each logis-
tic model was association with infection beyond 0.20 signifi-
cance level in the univariate analysis®. Age group, gender,
report of previous treatment, water supply in the household
(except in Canabrava), and all reasons for water contact
were included in the initial logistic model; all variables sta-
tistically significant in such model (p < 0.05) were included
in the final model. For Comercinho, two logistic models
were constructed because it was observed a strong relation-
ship between water supply in the household and report of
bathing. Estimated probabilities of individuals to be infected
(p=1/{1+expl[-(G-B, +B X +.ccce. + Bp Xp) ] }°
were calculated for the characteristics identified in the mul-
tivariate analysis as independently associated with infection.
The analysis was performed, using SAS ' and Egret'” soft-
ware packages.

RESULTS

From 677, 1474, 766 and 3290 individuals eligible for
stool examination in Canabrava, Comercinho, Sdo José do Acicio
and Belo Horizonte, 96.6, 90.2, 88.5 and 92.7% participated,
respectively. Proportions of households with piped water and/
or cistern were 0.0% in Canabrava, 32.3% in Comercinho,
80.8% in Sdo José do Acdcio and 93.0% in Belo Horizonte.

Prevalence of S.mansoni infection was 41.8% in
Canabrava, 70.4% in Comercinho, 26.2 % in Sdo José do
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Acdcio and 20.0% in Belo Horizonte. Geometric means (stan- in Sdo José do Acdcio for absence of water supply in the
dard deviation) of S.mansoni eggs per gram of stools were household (65.4%) and in Belo Horizonte for absence of
142.6 (9.0), 333.6 (4.4), 60.3 (4.0) and 70.8 (5.5), respec- previous treatment (43.4%).
tively.
Validity of certain reasons for water contact in identi-

Validity of age, gender, report of previous treatment fying S.mansoni infection are presented in Table 2. Highest
and water supply in the household for diagnosis of S. mansoni sensitivity was found for report of occupational contacts in
infection are shown in Table 1. Sensitivity for age (10-19 Canabrava (59.8%), bathing in Comercinho (53.4%), and
years) ranged from 41.7 to 64.5% and specificity from 47.4 swimming or playing in both Sdo José do Acacio and Belo
to 83.9% in the study areas. Sensitivity for gender (male) Horizonte (34.5 and 34.1%, respectively). Highest specific-
varied from 44.7 to 67.6% and specificity from 55.8 to 59.8. ity was found for report of fishing in Canabrava and
Sensitivity for report of previous treatment (no) varied from Comercinho (98.6 and 97.3%, respectively), report of wash-
75.4 to 92.5% and specificity from 12.0 to 28.8%. Sensitiv- ing dishes in Sdo José do Acdcio (98.9%) and report of
ity for water supply in the household (absent) ranged from occupational contacts in Belo Horizonte (99.8%). Highest
11.5 to 100.0% and specificity from 0.0 to 91.4%. Highest positive predictive value was found for report of fishing in
positive predictive value in Canabrava was found for age Canabrava (60.0%), report of bathing in Comercinho (86.4%),
group (10-19 yrs), as well as in Comercinho (61.8 and 83.9, report of fishing in Sdo José do Acdcio (44.0%) and report
respectively). Highest posititive predictive value was found of swimming or playing in Belo Horizonte (37.2%).

TABLE 1

Validity of age, gender, report of previous treatment for schistosomiasis mansoni and water supply in the household for the
diagnosis of Schistosoma mansoni infection in different endemic areas*

Canabrava Comercinho Sdo José do Acdcio Belo Horizonte
Variables Sensi- Speci- PPV~ Sensi- Speci- PPV Sensi- Speci- PPV Sensi- Speci- PPV
tivity  ficity tivity  ficity tivity  ficity tivity  ficity

Age group (10-19 yrs) 44.9 80.1 61.8 41.7 83.9 86.0 554 47.4 27.2 64.5 649 31.5
Gender (male) 46.5 55.8 35.6 44.7 57.0 71.3 64.3 56.6 34.4 67.6 59.8  29.5
Report of previous

treatment (no) 87.8 23.0 45.0 92.5 255 74.7 78.6 28.8 28.2 75.4 12.0 434
Water supply in the

household (no) 100.0 0.0 41.8 47.5 31.2 62.1 26.8 85.8 65.4 11.5 914 250

*values are in percentage; PPV: Positive predictive values (estimated for the prevalence of S.mansoni infection in the respective
endemic area)

TABLE 2
Validity of certain reasons for water contact in the previous six months for the diagnosis of
Schistosoma mansoni infection in different endemic areas *

Canabrava Comercinho Sdo José do Acdcio Belo Horizonte

Variables Sensi- Speci- PPV Sensi- Speci- PPV Sensi- Speci- PPV  Sensi- Speci- PPV

tivity  ficity tivity  ficity tivity  ficity tivity  ficity
Report of washing
dishes 37.0 74.6 51.2 42.1 81.4 84.3 1.2 98.9 273 29.0 73.5  21.5
Report of laundry 2.4 97.6 41.7 26.5 86.8 82.7 2.4 98.2 31.6 16.0 794 16.2
Report of bathing 57.1 69.0 57.0 53.4 80.0 86.4 13.1 93.0 395 28.8 753 227
Report of swimming
or playing 11.4 87.1 39.0 28.5 81.4 78.5 34.5 81.8 40.2 34.1 85.6 372
Report of fishing 2.8 98.6 60.0 4.6 97.3 80.0 29.2 86.7 44.0 4.9 97.1 303
Report of occupational
contacts (agriculture) 59.8 60.3 52.0 4.3 95.3 68.2 19.6 86.2 33.3 0.2 99.8  20.0

* values are in percentage; PPV: Positive predictive values (estimated for the prevalence of S.mansoni infection in the respective
endemic area)
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Final results of the multivariate analysis of the associa-
tion between S.mansoni infection and certain variables are
presented in Table 3. In Canabrava, age, report of previous
treatment, report of washing dishes, bathing and occupa-
tional contacts were independently associated with S.mansoni
infection. In Comercinho, variables associated with infection
were age, report of previous treatment, water supply in the
household, report of washing dishes, laundry, bathing and swim-
ming or playing. In S@o José do Acdcio, age, gender, report of

swimming or playing were associated with infection. In Belo
Horizonte, age, gender and report of swimming or playing were
independently associated with S.mansoni infection. Association
between infection and report of fishing disappeared in all
study areas after adjustments for confoundings.

Figure 1 shows estimated probabilities of individuals to
be infected in different endemic areas if they have all char-
acteristics identified in the multivariate analysis as indepen-

previous treatment, water supply in the household and report of dently associated with S. mansoni infection. These prob-

TABLE 3
Final results of the multivariate analysis of the association between Schistosoma mansoni
infection and certain variables in different endemic areas*

Variables Canabrava Comercinho S. José do Acédcio Belo Horizonte
Model 1 Model 2
Age group (yrs)
10-19 1.4 (0.9, 2.4) 4.0 (2.6, 6.1) 4.6 (3.0, 7.0) 49 (2.6, 9.2) 82 (5.2, 12.9)
> 20 0.6 (0.3, 0.9) 1.6 (1.1, 2.5) 1.6 (1.0, 2.3) 4.6 (2.4, 9.0) 5.0 (3.1, 8.1)
Gender (male) p > 0.05 p > 0.05 p > 0.05 2.4 (1.6, 3.5) 3.1 (2.3, 4.2)
Report of previous treatment (no) 2.4 (14, 4.1) 4.0 (2.6, 6.2) 4.0 (2.7, 6.1) 2.3 (1.4, 3.7) p > 0.05
Water supply in the household (no) - - 2.0 (1.5, 2.7) 2.7 (1.7, 4.5) p > 0.05
Report of washing dishes (yes) 1.6 (1.1, 2.3) 2.1 (1.5, 3.2) 2.4 (1.6, 3.5) p > 0.05 p > 0.05
Report of laundry (yes) p > 0.05 1.8 (1.1,2.8) 1.8 (1.1, 2.8) p > 0.05 p > 0.05
Report of bathing (yes) 2.2 (1.5, 3.3) 2.1(1.8, 2.6) - p > 0.05 p > 0.05
Report of swimming or playing (yes) p > 0.05 2.2 (1.6, 3.1) 2.1 (1.6, 2.9) 2.4 (1.5, 3.9) 2.3 (1.6, 3.2)
Report of occupational
contacts (agriculture) 2.9 (1.9, 4.6) p > 0.05 p > 0.05 p > 0.05 p > 0.05

* values are odds ratios (95% Confidence Interval) adjusted by multiple logistic regression or p value (Wald’s test); 541, 1159,
592 and 916 individuals participated in the final analysis, respectively

100

80

%

Canabrava Comercinho B30 José Belo
do Achcio Horizonte
Endemic area

Fig. 1 - Estimated probability (%) of individuals to be infected in different endemic areas if they have all characteristics
identified as associated with Schistosoma mansoni infection in the multivariate analysis.
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abilities varied from 14.5% in Canabrava to 42.3% in Belo
Horizonte, 40.9 or 48.0% in Comercinho (Models 1 and 2,
respectively) and 80.0% in Sdo José do Acicio.

Figure 2 shows reasons for water contact associated
with S.mansoni infection, according to the proportion of houses
with water supply in the community. Contacts for bathing,
washing dishes and/or laundry were associated with S.mansoni
infection in those areas (Canabrava and Comercinho) where the
proportion of houses with water supply was low (0.0 and 32.4%,
respectively). Contacts for swimming or playing were associ-
ated with S.mansoni infection in Comercinho, Sao José do
Acdcio and Belo Horizonte. Occupational contacts (agricul-
ture) were associated with infection in Canabrava.

DISCUSSION

Sociodemographic variables and water contact activi-
ties associated with S.mansoni infection differed among the
study areas, as well as their validity for diagnosis of infec-
tion. Age was the only variable which was associated with
infection in all communities, but high discrepancies among
odds ratio estimates were found.

There is some evidence that water contact activities and
certain sociodemographic variables associated with infection,
such as migration*’, may vary among endemic areas for
schistosomiasis mansoni'*$"1213 In a village situated in
Southeast of Brazil, water contacts for laundry, bathing and
swimming or playing were found to be associated with in-
fection, while occupational contacts were not®. Occupational
contacts were associated with infection in two other villages
situated in the same Brazilian region’? and contacts for
swimming or playing"® and fishing! were associated with
infection in other endemic areas in Southeast and Northeast

Adjusted odds ratio

Brazil. Some limitations in interpreting such data are re-
lated with methodological concerns, as follows: each inves-
tigation was performed in a single community, target popu-
lations were not always on the same age, often question-
naires were different and multivariate methods of analysis
were used only in more recent studies'->!3.

Our results confirm the existence of different factors
associated with S.mansoni infection, depending on certain
characteristics of the endemic area. Differences in relation
to water contact activities seems to be related with water
supply in the household, as well as on the existence of
irrigated agriculture. In communities where few houses had
water supply (0 to 32%), contacts for bathing, washing dishes
and/or laundry were associated with infection. In those where
80% or more houses had water supply, swimming or playing
was the reason for contact which was found to be associated
with S.mansoni infection. Occupational water contacts (agricul-
ture) was associated with infection in a single community.

With regard to methodological aspects, all precautions
were taken to avoid potential sources of bias in this study:
internal validity, double blind information, standard stool
examinations’ technique and use of random procedures when
necessary. Nevertheless, some difficulties might arise in
comparing communities in our study because of differences
in calendar periods, reliability of interviews, and/or number
of stool examinations. Field activities were performed in
different calendar periods. The observed differences among
the communities seem not to be related with calendar pe-
riod. Canabrava and Belo Horizonte were investigated dur-
ing a similar period (1990 and 1991-92), but factors associ-
ated with S. mansoni infection varied among these commu-
nities. We did not determine our questionnaire reliability in
assessing risk factors. To attenuate information bias, the same
questionnaire was applied in all communities and the same

W Bahing

T

{0 {324% { BIR%
Canabrava Comercinho SEa Jose
do Acico

B Washing dishes
0 Launiry
B Occupational
B Swimming or plaving
T
P

(934p0y*
Belo
Horizonte

Endemic area: * ( % of houscholds with water supply)

Fig. 2 - Reasons for water contact associated with Schistosoma mansoni infection in different endemic areas, according to

percentages of households with water supply.
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personnel coordinated field activities, including interviewers
training. Despite of this, if a bias occurred due to low reli-
ability, it was similar accross communities. In Canabrava,
Comercinho and Sio José do Acécio a single stool examina-
tion was performed. In Belo Horizonte, area with the lowest
prevalence, two separated stool samples were examined in order
to improve the sensitivity of the Kato-Katz method *. A single
stool examination has the conservative effect of biasing the
odds ratio estimate toward unity due to nondifferential
misclassification'*'®; two stool examinations, as performed
in Belo Horizonte, may increase the odds ratio estimates. It
is unlikely that this may have affected interpretation of data
in this study because strong associations between infection
and studied variables were found in all communities.

In recent years, validity of information obtained by
questionnaire has been investigated to screen population in
schistosomiasis mansoni endemic areas, aiming at reducing
costs for control programs and/or at primary care level >4,
The objective of the information is selecting individuals
presumably infected to be submitted to a confirmatory test,
like stool examination, and to exclude those not infected.
Some of the above mentioned studies have consistently shown
that sensitivity of bloody stools is low (13 to 17%) and
specificity is very high (95 to 98%) '"'*!®. To our knowledge,
there is a single study investigating validity of information
on risk factors obtained by questionnaires in screening for
S.mansoni infection. The study was conducted among children
12-14 years old in an endemic area situated at Northeast Brazil.
Risk factors were first analysed one by one and then agregated
using logistic models. The main conclusion was that the best
model to predict infection included migratory status and four
variables related to water contact activities®.

We studied endemic areas with different levels of
S.mansoni prevalence and/or intensity of infection in order
to find, although these differences, a minimal number of
similar characteristics associated with infection. If similar
characteristics were found, it would be reasonable general-
izing results, permitting adoption of standard questionnaires
in the communities. When analyzed one by one (before
adjustments for confounders), absence of previous treatment
was the most sensible variable in all endemic areas (75 to
93%); after adjustments, association between this variable
and infection disappeared in Belo Horizonte. In general,
reasons for water contact presented smaller sensitivity than
specificity, but reasons for water contact associated with
infection were not similar in all communities. When vari-
ables were agregated using logistic models, it was observed
that the estimated probability of individuals to be infected,
if they have all characteristics associated with infection,
varied from 15% in Canabrava, to 41 or 48% in Comercinho,
42% in Belo Horizonte and 80% in Sdo José do Acdcio.

In summary, we observed that information obtained by
the questionnaire on sociodemographic characteristics, his-
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tory of treatment, and reasons for water contact was effec-
tive for detecting S.mansoni infected individuals in Sdo José
do Acdcio, moderately effective in Comercinho and Belo
Horizonte and ineffective in Canabrava. The results of this
study do not support the hypothesis that a same question-
naire on risk factors could be used in screening for S.mansoni
infection in different endemic areas. Up to now, few studies
addressed the question on validity of clinical signs '"'*'® or
risk factors variables? for diagnosis of S.mansoni infection.
Further investigations are needed: (1) to define better pre-
dictors of infection in schistosomiasis mansoni endemic ar-
eas and (2) to examine the cost effectiveness relationship of
questionnaire use in screening for S.mansoni infection.

RESUMO

Uso de questionarios no rastreamento da infec¢io pelo
Schistosoma mansoni: um estudo de varidveis sécio
demogrificas e motivos de contatos com aguas em

quatro comunidades no Brasil

O uso de questiondrios tem sido recomendado para
identificar, a baixo custo, individuos sob risco para a
esquistossomose. Neste estudo, a validade de informagdes
obtidas por questiondrio para rastreamento da infeccio pelo
Schistosoma mansoni foi examinada em quatro comunida-
des, situadas em Minas Gerais, Brasil. As varidveis inde-
pendentes foram motivos de contatos com dguas, caracte-
risticas socio demogrdficas e histéria de tratamento para
esquistossomose. Entre os 677, 1474, 766 e 3290 indivi-
duos elegiveis para a realizacdo de exame de fezes em cada
comunidade, 89 a 97% participaram do estudo. As proba-
bilidades estimadas dos individuos estarem infectados, se
eles possuissem todas as caracteristicas associadas a infec-
¢do na andlise multivariada, foram 15% em Canabrava, 42%
em Belo Horizonte, 48% em Comercinho e 80% em Sio
José do Acdcio. Nossos resultados ndo confirmam a hipdtese
de que um mesmo questiondrio possa ser usado para
rastreamento da infeccdo pelo S.mansoni em diferentes co-
munidades.
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