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Despite the importance of human taeniasis/bovine cysticercosis for public and animal
health and the economy, its actual epidemiological status in Brazil is not well-studied. We
sought to assess the epidemiological profile of this zoonosis in the rural area of Vigosa
County, Minas Gerais, Brazil. The prevalence of bovine cysticercosis was 0.42%, whereas
no case of human taeniasis was diagnosed. Factors favoring the persistence of zoonosis
were identified. These included the supply of untreated water to animals, animals raised
for slaughter without sanitary supervision, poor mechanization of raising techniques, and
the use of untreated water for human consumption. Bovine meat for human consumption
acquired in the city or from the farm itself was characterized as a risk factor for bovine cys-
ticercosis (0dds Ratio (OR) =16.77; p<0.05). Nevertheless, the families on the investigated
farms did apply several appropriate measures to control this disease, such as the virtual
lack of open sewers and the consumption of well-cooked meat. The presence of bovine
cysticercosis cases, and the factors favoring its persistence, point to the need for constant
epidemiological and sanitary surveillance in this county.

INDEX TERMS: Taenia saginata, Cysticercus bovis, taeniasis, cysticercosis, epidemiology, ELISA, pre-

valence, zoonosis, risk factors.

RESUMO.- [Inquérito epidemiolégico sobre o complexo
teniase-cisticercose bovina no municipio de Vigosa, Mi-
nas Gerais.] Apesar da importancia do complexo tenfase-
-cisticercose bovina para a saude publica, animal e para a
economia, a realidade epidemiolégica da ocorréncia dessas
zoonoses no Brasil é pouco conhecida. Este estudo foi re-
alizado com o objetivo de avaliar o perfil epidemioldgico
desta zoonose na zona rural do municipio de Vicosa, MG. A
prevaléncia encontrada de cisticercose bovina foi de 0,42%,
e nenhum caso de teniase humana foi diagnosticado. Foi ve-
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rificada presenca de fatores favoraveis a manutencao dessa
zoonose, como fornecimento de dgua sem tratar aos ani-
mais, criacdo de animais destinados ao abate sem inspecao
sanitdria, criacdo de bovinos com baixa ado¢ao de tecno-
logia, e utilizacdo de 4gua sem tratamento. O consumo de
carne bovina oriunda da propriedade e da cidade foi carac-
terizado como variavel de risco (OR=16,77; p<0,05) para a
cisticercose bovina. Apesar disso, as familias das proprieda-
des pesquisadas possuiam habitos favoraveis como medida
de controle para o desenvolvimento desta parasitose, como
a quase auséncia de esgoto a céu aberto e a ingestdo de car-
ne bovina bem passada. A presenca de caso de cisticercose
bovina e de fatores considerados favoraveis a manutencao
dessa parasitose, mostra a necessidade da continua vigilan-
cia epidemioldgica e sanitaria neste municipio.

TERMOS DE INDEXAGAO: Taenia saginata, Cysticercus bovis, te-
niase, cisticercose, epidemiologia veterinaria, ELISA, prevaléncia,
zoonose, fatores de risco.
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INTRODUCTION

The taeniasis/cysticercosis complex is a zoonosis caused
by the presence of adult Taenia saginata in the small intes-
tines of humans and the larval form of Cysticercus bovis in
the tissues of the intermediate host, namely, bovines (Silva
2005). This zoonotic complex has a major impact on animal
and human health and may eventually result in a serious
public and animal health problem in several parts of the
world, particularly in Latin America, Africa, and Asia, whe-
re it is endemic (Flisser et al. 1991).

Although taeniasis and bovine cysticercosis are found
across Brazil, they occur more frequently in poorer areas
associated with impoverished economic, social, personal,
and environmental conditions. These areas also frequently
lack proper systems for raising livestock, slaughtering con-
ditions, and the appropriate sanitary supervision of slau-
ghtered animals. The features that favor the transmission
and persistence of this zoonosis in Brazil have been identi-
fied in both urban and rural settings (Almeida et al. 2002,
Silva & Silva 2007).

According to Souza et al. (2007), monetary losses due
to bovine cysticercosis might reach U$ 25.00 per infected
animal. Santos et al. (2008) simulated the economic losses
due to bovine cysticercosis based on the prices established
by the slaughterhouse where their study was performed.
They determined that from a total of U$ 121,326.38, whi-
ch corresponded to the total number of cattle slaughtered,
31.53% of the revenue was lost due to cysticercosis (U$
1.00 = R$ 1.77 according to Junior (2008)).

Despite the impact of taeniasis and cysticercosis on pu-
blic and animal health and the economy, the actual epide-
miological status of their occurrence in Brazil is unknown.
This is due to the fact that human taeniasis does not require
compulsory notification and because of the limited scope
of meat surveillance in the country (Almeida et al. 2002,
Agapejev 2003). Few epidemiological studies on this zoo-
nosis have been performed in Brazil; however, its repor-
ted prevalence can be estimated from the data supplied by
meat inspection records.

The present study sought to assess the epidemiological
profile of the taeniasis/cysticercosis complex in the rural
area of Vigosa County, Minas Gerais, Brazil, by estimating
the prevalence of bovine cysticercosis and human taeniasis
in rural cattle farms as a function of risk factors dependent
on sanitary and socioeconomic conditions.

MATERIALS AND METHODS

The present study was performed in 2009 in Vigosa County, whi-
ch is located in the Forest Area of Minas Gerais at an altitude of
648m, latitude of 20245’14”S, and longitude of 42252’55”W. The
population of Vicosa County is estimated to be 74,607: 69,253
(92.6%) reside in urban areas and 5,354 (7.2%) in rural areas
(IBGE 2006). The rural area comprises 52 communities, 45 of
which were sampled in the present study.

The following parameters were used to calculate the num-
ber of farms to select for this study: a 1% estimated prevalence
of the investigated disease with 1% absolute precision and a 5%
confidence interval (Epi Info, version 3.5.1, WHO, 2008). Conse-
quently, the present cross-sectional study investigated 176 farms
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that were selected by simple random sampling using the lottery
method.

A questionnaire with both open and closed questions was
administered to the 176 families on the sampled farms to collect
data on possible risk factors for human taeniasis/bovine cysticer-
cosis, including sanitary conditions regarding raising livestock,
personal hygiene, nutrition patterns, and human and animal fa-
cilities. From the selected farms only ninety raised cattle. A total
of 240 bovine blood samples were collected from animals older
than five months. On the same day that the blood samples were
collected by jugular venipuncture, they were first incubated at
room temperature to allow for serum separation and then stored
at -209C. Serologic diagnosis of animal cysticercosis included a
first-stage screening using an indirect ELISA. For further confir-
mation, the suspected cases were subjected to Immunoblot analy-
sis according to the methods previously described by Pinto et al.
(2000), Pinto et al. (2001), and Monteiro et al. (2006).

Samples of human feces were collected from participants who
signed an informed consent form. A labeled flask containing MIF
(merthiolate-iodine-formaldehyde) was provided to participants
along with instructions on how to collect and store the fecal sam-
ples. A total of 266 samples were collected from 142 farms. Para-
sitological diagnosis was established by investigating for intesti-
nal parasite eggs using Hoffman’s method (Silva 2005).

The questionnaire data and laboratory results were entered
into the Epi Info version 3.5.1 software database (WHO 2008).
The data were then used to analyze the investigated variables. The
mean of the quantitative variables, the frequency of estimated va-
riables, and the prevalence of cysticercosis were each calculated.
The association between the prevalence of bovine cysticercosis
and the categorical variables supplied by the questionnaire was
investigated using either the Chi-square (x?) test or Fisher’s exact
test as necessary. The criterion to select the variables was that
the raw OR of p<0.20 be statistically equal to 1.00. Multivariate
logistic regression using backward analysis was performed on the
significant factors using SPSS software, version 17.0 (Chicago, IL,
USA). The power of association between dependent and indepen-
dent variables was estimated by the OR derived directly from the
logistic regression estimations; significance was established at p
<0.05.

The present study was approved by the Animal Research
Ethics Committee (Proc.047-2007) and the Human Research
Ethics Committee (Process 074-2007) of Vigosa Federal Univer-
sity.

RESULTS

Among the 90 bovine raising farms, bovine cysticercosis
was suspected in five (5.5%) because six (2.5%) out of 240
bovine serum samples tested positive using the indirect
ELISA test. These farms were located in the rural commu-
nities of Duas Barras, Pinhdo, Santa Tereza, Varginha, and
Zig-Zag. However, cysticercosis was confirmed at only one
farm (1.1%) where one single animal tested positive based
on an Immunoblot analysis. Therefore, the prevalence of
bovine cysticercosis in Vicosa County was 0.42%. The pa-
rasitological investigation of 226 feces samples collected
from the sampled farms’ residents was negative for taenia-
sis; however, 106 samples tested positive for other intes-
tinal parasites, which corresponded to 43.6% prevalence.
The analysis of the applied questionnaire determi-
ned that the families at the cysticercosis-suspected farms
were rural workers who permanently lived on these farms
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(100%). The monthly family income was minimum wage
(R$ 465.00) in 40% of the families and up to twice the mi-
nimum wage in 60% of the families. On average, these fa-
milies comprised two people, and that 60% this comprised
three people.

In all of the farms suspected to have bovine cysticerco-
sis, the animals were supplied with untreated water, and
four farms (60%) supplied mine/spring water to the ani-
mals. In 80% of the farms suspected to have bovine cys-
ticercosis , untreated sewage was drained into a river or
stream. None of the farms suspected to have bovine cysti-
cercosis had open sewers; however, one farm with no case
of animal disease had an open sewer. Approximately 92%
of all farms drained sewage into a river or stream. The rural
community of “Duas Barras” had the one animal that tested
positive based on an Immunoblot analysis. This farm drai-
ned its sewage into a river/stream and supplied untreated
mine/spring water to the animals.

All interviewees at the farms suspected to have bovine
cysticercosis reported to know about the disease, which is
colloquially known as “canjiquinha” (corn grits) or “pipo-
ca” (popcorn). Only one interviewee reported to have never
seen parasitic cysts. The residents of every farm reported
consumption of bovine meat; 40% purchased their meat at
city stores, and 60% consumed meat both purchased in the
city and produced at the farm. Only the residents from one
of the cysticercosis-suspected farms reported eating rare
meat.

Because the Immunoblot analysis reveal only one posi-
tive case of bovine cysticercosis, a risk analysis was per-
formed on the positive indirect ELISA cases. Among the
variables exhibiting a p<0.020 (Table 1), and thus selected
for logistic regression analysis, only the consumption of
meat from the city and the farm was significant (adjusted
OR=16.77; p=0.003; confidence interval: 2.53-111.31).

Table 1. Raw odds ratio analysis of the association among
possible risk factors for the transmission of bovine
cysticercosis in the rural area of Vicosa county, MG,

in 2009 using an indirect ELISA as the diagnostic method

Risk factors Raw odds p-value Confidence
ratio (OR) interval
(95% CI)*

Source of water supplied to animals:

Well 1.00 - -

Cistern 1.67 0.63 0.00-71.62
Source of water for human consumption:

Well 1.00 - -

Cistern 0.64 0.42 0.02-10.22
Source of water to irrigate the vegetable garden:

Well 1.00 - -

Cistern 0.83 0.69 0.03-14.94
Thermal treatment of bovine meat for consumption:

Well-done 1.00 -

Rare 1.23 0.61 0.07-42.78
Origin of meat consumed by families:

City 1.00 - -

City and farm 7.39 0.05 0.88-71.34
Origin of vegetables consumed by families:

Farm 1.00 - -

Farm and city 7.75 0.20 0.00-165.60

* x? test comparing each OR to a reference value of 1.

DISCUSSION

The low frequency of taeniasis infection compared to
other parasitic infections is commonly observed. Licea et
al. (2003) investigated cases of taeniasis and cysticercosis
among food traders in a Mexican city and found 58 cases
(50.4%) of intestinal parasites by investigating for eggs,
but no cases of taeniasis. Rodriguez-Hidalgo et al. (2003)
were also unable to find any cases of taeniasis in an Ecua-
dor population even though there were 30 cases (1.55%) of
other intestinal parasites identified. Ramos Jr et al. (2004)
performed an epidemiological survey of cysticercosis and
human taeniasis in Jodo Costa County, Piaui, Brazil, using
the same diagnostic method and identified 360 cases
(51.4%) of intestinal parasites, from which only one (0.15)
was taeniasis.

In Uberaba County, Minas Gerais, Brazil, Esteves et al.
(2005) observed that only 185 (0.2%) individuals out of
100,144 from both rural and urban areas assisted by the
Family Health Program had a history of taeniasis. Among
the latter; 112 (60.5%) had been treated with anthelmin-
tic agents, allowing for the recovery of proglottids or adult
taenia from the feces of 97 patients (86.6%), of which 36
(37.1%) were Taenia saginata and four (4.1%) were T. so-
lium. Dias et al. (1991) analyzed the cases of taeniasis re-
corded over the length of 30 years at the Adolfo Lutz Insti-
tute in Sdo Paulo, Brazil and observed a gradual reduction
in the number of cases over time. Wandra et al. (2006) also
observed a reduction in the number of cases of taeniasis in
Bali, Indonesia. Based on their research, this is due to chan-
ges in raising livestock and improvements in human waste
sanitation systems.

Cattle raised in extensive systems and those that drink
spring water are exposed to infections transmitted by con-
taminated water that contains parasitic eggs. Guilherme et
al. (2006) investigated the occurrence of bovine cysticerco-
sis in Sabaudia, Parand, Brazil and found the abovementio-
ned risk factors in places where the infected animals were
raised, thus further confirming the contamination source.

Sewage that drains into rivers from neighboring farms
might contaminate the water with parasitic eggs and, thus,
also contaminate the animals that consume the water along
the course of the river. Rezende et al. (2006) detected cys-
ticercosis in bovines raised in wastelands near septic tanks
or open sewers with no sanitary control system in place,
and they concluded that this condition might have favored
animal contamination.

Consumption of well-cooked meat facilitates better
control of the taeniasis/cysticercosis complex, which mi-
ght explain the results of the present study, based on the
dietary habits of the investigated population. Wandra et al.
(2006) studied the prevalence of taeniasis by T. saginata in
Bali, Indonesia and observed that all of the infected indivi-
duals consumed raw meat.

The only variable that exhibited an association with bo-
vine cysticercosis in the present study was the consumption
of meat purchased in the city and produced on the farm.
This was considered a risk factor (OR=16.77) for taeniasis.
Taking into account that there are no slaughterhouses for
cattle in the county and that at all of the farms the animals
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are slaughtered without sanitary inspection, this popula-
tion consumes unsupervised meat and is at risk of acquiring
diseases such as taeniasis; this is a common occurrence in
several Brazilian areas. According to Rezende et al. (2006),
approximately 51% of the bovine meat consumed in Brazil
is clandestinely obtained. These same authors assessed the
occurrence of cysticercosis in bovines clandestinely slau-
ghtered in Silva Jardim, Rio de Janeiro and found that despi-
te the fact that 13 (21.7%) out of 60 animals had the disea-
se, their carcasses were marketed for human consumption.
In visits to some of the farms investigated in the present
study, these authors were able to witness the clandestine
slaughter of animals and, thus, were able to establish that
Vicosa harbors a factor favorable for the transmission of T.
saginata and exposing the population to contamination.

Although the present study found a low prevalence of
the taeniasis/cysticercosis complex in rural Vigosa County,
constant epidemiological and sanitary surveillance is re-
quired due to the presence of one risk factor, bovine meat
clandestinely obtained for consumption, recognized as fa-
voring the disease.
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