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Health inequities are a common problem for all countries and are the result of not only adverse social
conditions but also poor public policies. Today chronic diseases represent the most relevant threats and
are a current challenge. Parasitic infections, a leading cause of child morbidity affecting low-income
populations, can be transmitted because of an unhealthy environment. Notwithstanding, scarce data have
been published on the epidemiological profile of intestinal parasitoses in asymptomatic children living in
shantytowns. Vulnerable populations settled in slums are growing in Argentina, particularly in Buenos Aires
city. Consequently, this work intended to screen healthy carriers of enteric parasites and determine the
epidemiologic profile in asymptomatic children residing in one of those communities, to explore risk factors
associated with the transmission of parasites, and to initiate a basic health education campaign to promote
healthy behavior in the community.
Fecal samples (n5138) were analyzed by conventional parasitological methods and a survey gathered
data on symptoms, family composition, and environmental and hygiene-related variables. High prevalence
of feco-orally-transmitted parasitoses (83.3%) and polyparasitism were remarkable findings. The main
environmental health determinants were those related to excreta disposal and water provision. Health
promotion actions were performed through the diffusion of a set of posters with iconic images and brief
messages for health education.
Results suggest the need for an environmental sanitation policy to complement health promotion actions. It
is essential to spread the results of investigations that address inequities and social determinants of health
in order to integrate data with local political processes and alert on acceptable actions for developing
appropriate interventions.
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Introduction
The environment is one of the major determinants of

human health; consequently any unplanned urban

expansion can affect the health status. Usually the

environmental components can be considered both as

resources (water, food, cooking facilities, housing,

health-care) and as hazards (domestic and industrial

wastes, vectors). Issues involved in each component

are dissimilar: for resources, the realistic problem

affects availability, access, and cost; for risks, issues

entail contact with people, prevention, suppression,

or even amelioration. Eventually, another aspect of

concern is the relationship with other people in the

neighborhood.1

Infectious diseases are a leading cause of child

morbidity affecting low-income populations, and

easily transmitted through the environment. Among

them, water- and excreta-related diseases2 include

various intestinal parasitoses, which are very frequent

in populations residing in poor sanitary environments,
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although a more complex synergism with social risk

factors cannot be disregarded.1 From this perspective,

lack of education, high numbers of siblings, deficient

hygiene practices, unsatisfactory water supply, inade-

quate garbage handling, and a poor household

sanitation level have been associated with parasi-

toses.3–6 They usually tend to chronicity and can

remain asymptomatic, thus undiagnosed for long

periods.7 By far the most common effect on health is

a subtle constraint on normal physical and cognitive

development.8,9 Furthermore, infant and childhood

mortality differentials between areas within a city have

been attributed mainly to infectious and parasitic

diseases.1

National epidemiological morbidity data are una-

vailable in Argentina because intestinal parasite

infections are not communicable diseases; conse-

quently, scarce reports sometimes show alarming

information.10 On the other hand, as a consequence

of the deep economic crisis which affected the country

during 2001–2003, gaps in health-related social

inequalities became widened and populations in

shantytowns experienced disproportionate growth.11

This was the situation in Villa 21–24, whose popula-

tion rose 115% during 2002–2006.

In the aforementioned context, this project was

intended to screen healthy carriers of enteric-parasites

and determine the epidemiological profile of children

living in Villa 21–24 as well as to explore risk factors

associated with the transmission of parasites and,

finally, to initiate a basic health education campaign to

promote healthy behavior in the community.

Methods
Study area and population
The study area was Villa 21–24, a shantytown (villa

miseria) with approximately 30 000 inhabitants, which

at the time the survey was performed, represented

nearly 1% of the whole population of Buenos Aires.

Unofficial records estimate 6000 children live in this

area. Villa 21–24 is built on about 65 ha at the south of

the city (34u39’S, 58u22’W) in an industrial area

bordered on the Riachuelo (Fig. 1), the most polluted

river in Argentina, where the main contaminants are

untreated industrial effluents and sewage. Therefore,

the population density is estimated to be close to

46 800 inhabitants per km2, almost four times the

population density of Buenos Aires city.12 Precarious

houses are made without planning along the narrow

and wiggly passageways, which demarcate 30 irregular

blocks. Dwellings are identified by both block and

house numbers.

Study sample and survey
The entire program was part of an investigation

requested by the Health and Human Rights Committee

of Villa 21–24, which is composed of members of the

community and professionals from diverse disciplines

(psychologists, anthropologists, sociologists, social

workers, nurses, health promoters, and physicians).

The research team was composed of chemists, bioche-

mists, biologists, mathematicians, and students of

biology, health professions, and social sciences.

The intended sample for the present study included

200 children, drawn as a systematic random sub-

sample. Specifically, one out of every eight house-

holds was invited to take part in the study. To avoid

potential sources of bias only one of their children

was selected randomly using a lottery method. To be

eligible the children had to: (i) reside in Villa 21–24

and (ii) be between six months and 13 years old.

Children who had been treated for intestinal parasites

in the previous two months were excluded from the

study. When a family refused, the next house was

chosen. At the beginning of the dialog, the scope of

the study was explained and consent from the parents

or the primary caretaker of the child was obtained

and recorded.

All interviews were conducted on weekends by

non-medical, trained field workers or members of the

Health Committee of the Villa 21–24, who visited the

area in groups of two accompanied by a dweller who

knew the vicinity.

The survey gathered data on family composition,

access to health-care services, characteristics of dwell-

ing and toilet facilities, type of drinking water supply,

sanitation, and other hygiene-related variables to

assemble socio-demographic and epidemiological

information. Additionally, a structured questionnaire

for recognizing parasitoses-related symptoms was filled

for each child. Symptoms covered by the questionnaire

were: nasal and anal itching, diarrhea or bloody stools,

nausea and vomiting, abdominal discomfort, fatigue,

weight loss, a worm in vomit or stool, bruxism, sleep

disturbance, dry cough, and allergies.

The procedure for stool sample collection (repeated

over seven consecutive days) was explained verbally to

all children and their parents, who were provided with

labeled containers with 15 ml sodium acetate–acetic

acid–formalin. Seven glass slides with a cellophane

adhesive tape for Graham’s test were given to parents,

and the methodology for collection was also described.

To facilitate communication with dwellers and their

comprehension of stool collection procedures, an

auxiliary tool previously created to overcome illiteracy

was employed.12 Two sets of validated instructions,

each consisting of six drawings in a comic strip format,

were used to describe the stool collection for the

diagnosis of enteric parasite infection and to illustrate

the transparent adhesive tape test for enterobiosis

detection.12

The local Health-Care Center was closely involved

with the study, assuming the responsibility to provide
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the appropriate antiparasitic treatment. Results of

the parasitological analysis were sent to the pediatri-

cian who cited families for prescribing pharmacother-

apy through the network of social workers and health

promoters. Mothers attending scheduled meetings

received information about parasites and ways of

preventing infections.

As a consequence of the actions undertaken for

sharing the results, there was a late incorporation of

families who knew the program but did not

participate in the survey sample. Their children were

examined for parasitological infections and the

results were kept outside the statistical analysis.

Resources for the graphical
communication strategy
Spreading the results of the entire program required

the creation of graphical material formatted as

bulletins, leaflets, and posters. Many graphical aspects

were accounted for achieving the best way to get the

message across the community, few of those to be

mentioned are: adequate contrast between the ink and

the paper to facilitate reading; utilization of large font

size to avoid the need for glasses for reading; the use of

simple language and style, appropriate to the educa-

tional level of the population; the use of vocabulary

reflecting the language commonly used among

the dwellers; simple drawings to create a center of

attention.12

Laboratory procedures
Graham samples were examined directly by light

microscopy for Enterobius vermicularis diagnosis.

Fecal samples were processed by the flotation technique

in NaCl (saturated solution) and by a centrifugation

Figure 1 Geographical location of Villa 21–24. Villa 21–24 is located at the south of the city of Buenos Aires, in a zone which is

dominated by industries and also includes small residential areas. The yellow line is used to demarcate the boundaries in the

original satellite image. The Riachuelo River can be distinguished on the southern edge and railroad tracks on the northern one.

A section of the border zone (yellow box, below right) is expanded to illustrate the difference in the density of dwellings with

surrounding neighborhoods (3 inches 5 200 m). The approximate location of Villa 21–24 is identified with a red dot on the map

of Argentina (top right).
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method. In order to recognize and diagnose protozoan

trophozoites, the conventional centrifugation proce-

dure was modified in our laboratory. Briefly, washing

was done always using saline solution and the lipid

extraction step was avoided. At least two fresh

preparations (one of them iodine-stained) were exam-

ined by light microscopy (4006 magnification). The

finding of cysts morphologically compatible with

Entamoeba histolytica and/or Entamoeba dispar was

corroborated in fixed specimens stained with trichrome

reagent and examined by light microscopy (10006
magnification). Only those samples exhibiting tropho-

zoites with nuclear features of E. histolytica and/or E.

dispar were considered positive and diagnosed as E.

histolytica/dispar.13 Cryptosporidium sp. was diagnosed

by indirect immunofluorescence assay employing

mouse-anti-Cryptosporidium parvum oocyst monoclo-

nal antibody (anti-Cry-moAb; Chemicon International

Inc., Temecula, CA, USA) diluted to 1:600 as the

primary antibody, and fluorescein isothiocyanate

(FITC)-labeled rabbit anti-mouse IgG (FITC-anti-

mouse IgG; Chemicon International Inc., Temecula,

CA, USA) as the secondary antibody (1:600 dilution).

A 5 ml volume of concentrated stool sample was

dropped individually onto 12-well multispot slides for

microscopy, left to dry (37uC, 10 minutes) and fixed

with absolute methanol (5 ml, room temperature,

5 minutes). Oocysts were incubated with anti-Cry-

moAb (37uC, 60 minutes, humidified atmosphere).

After careful washing with phosphate buffered solution

(PBS), samples were labeled by the FITC-anti-mouse

IgG (37uC, 30 minutes, humidified atmosphere), washed

with PBS, and mounted with anti-fade medium con-

taining 2% 1,4-diazabicyclo-[2,2,2]-octane (DABCO,

Sigma-Aldrich, Saint Louis, MO, USA) in PBS:

glycerol (40:60). Slides were examined by epifluores-

cence microscopy under 400–6006 magnification.

Statistical methods
Continuous variables like age were made categorical

by constructing intervals. Children were assigned to

five age groups according to familial, social, and

cultural habits. The first group included children up

to the age of two (n 5 16), who spend most of the

time with their parents. Second age group: children

aged 2–5 years (n 5 44) who are sent to the nursery

school or child-care centers. At the age of five,

children would be included in the system of

compulsory public education, attending kindergarten

and later primary school. For this reason the next

groups were split into three-year age periods (5–

8 years, n 5 34; 8–11 years, n 5 27; 11–14 years, n 5

17). Age ranges were constructed to include the lower

limit and exclude the upper limit.

Data analysis was performed employing statistical

softwares Infostat14 and Epidat v.3.1. To assess

association analyses among environmental, social,

and parasitological variables only surveys with no

missing data and complete parasitological diagnosis

were considered. Variable associations were studied

using the Pearson chi-square test of independence with

a significance of a 5 0.05 and the Odds Ratio (OR)

was used to explore the strength of the relationship. To

detect confounder factors data were assigned to strata

defined by the potential confounding variable. Care

was taken in verifying whether stratification variables

were related to the disease or exposure, therefore the

Mantel–Haenszel’s OR was calculated.

Prevalence of the disease and the corresponding

ratio were estimated in exposed and non-exposed

children. To describe the likelihood of developing a

parasitic disease from exposure to a given risk factor,

the prevalence of exposure was calculated in para-

sitized and non-parasitized children. The ratio of

exposure was obtained as a ratio between the

percentage of parasitized exposed children and the

percentage of non-parasitized exposed children.

Results
Survey analysis
The analysis of socio-demographic characteristics

from the family surveys showed that 46% of the

interviewed household heads came from neighboring

countries (Paraguay, 42%; other countries 4%), 30%

were from various Argentine provinces, and 24%

from the Buenos Aires city.

The employment situation was precarious and

most of the people lived below the poverty line:

21% of individuals were unemployed or received

government aid or social welfare benefits, while 65%

received low remuneration for unskilled labor.

Moreover, 40% of the main family breadwinner was

a woman. In addition, to meet food needs 63.5% of

families sent their children to soup kitchens or to the

school refectory at least once a day.

The illiteracy rate was high, as 16% of the population

had not completed their elementary education.

Parasitological analysis
Surveys were fulfilled by 200 families and complete

parasitological data were obtained from 138 children

(63 girls; 75 boys), resulting in a compliance of 69.9%.

Among participants, only 23 children (16.7%) were

found not infected with intestinal parasites. Almost

one-third of the infected children showed a single-

parasite infection (29.7%) and nearly 54% of them

harbored two or more parasite species concurrently

(29.0, 13.0, 8.7, and 2.9% for two, three, four, or five

parasites, respectively). The overall prevalence of

intestinal parasitoses was 83.3% (95% CI: 77.1–

89.6%; n 5 115 out of 138).

The most ubiquitous parasites were those that were

direct life cycle transmitted by the feco-oral route
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(80.0%, n 5 110). Among them, whole water-borne

parasitoses (including hymenolepiosis and protozoal

infections) showed the highest dominance (71.7%, n

5 99), and enterobiosis accounted for the highest

frequency (41.7%, n 5 55). In the latter, only 2 out of

the 55 cases detected by Graham’s test could also be

detected by the stool sample examination. The only

soil-transmitted helminth diagnosed was Ascaris

lumbricoides, and the only parasite with indirect life

cycle was Fasciola hepatica. Table 1 displays the more

frequently recorded parasites.

Analysis of clinical symptoms
Nearly all children were asymptomatic and, even

though any symptom was stated, none was statisti-

cally associated either with single parasites or with

polyparasitism.

Influence of socio-demographic variables on the
occurrence of parasitoses
The distribution of parasitic infections according to

sex showed no differences when analyzed all together;

neither did the frequency of single-parasite species. By

contrast, a rise in the prevalence of parasitic infection

with age becomes evident and both variables were

found associated (Pearson chi-square: 22.72; df: 4; P:

0.0001; n 5 138). Particularly, E. vermicularis reached

its peak value in the range of 8–11 years (Pearson chi-

square: 17.61; df: 4; P: 0.0015; n 5 132). It is

noteworthy that the prevalence of parasitism in

children older than 5 years was greater than 90%

(Pearson chi square: 10.40; df: 4; P: 0.0013; n 5 138)

(Table 2).

By exploring whether the kindergarten or school

attendance (which often involves overcrowding)

was associated with parasitic disease, a significant

association was found among the variables ana-

lyzed (Table 3). The ratio of disease indicates the

occurrence of more cases of parasitism (35%), feco-

oral parasitoses (54%), and polyparasitism (50%)

among children attending school. Likewise, ratios

of exposure imply that the proportion of infected

children attending school is two times that of the

healthy children when considering parasitoses

(ratio 2.1) or feco-oral parasitoses (ratio 2.3) but

only 30% higher for polyparasitism (ratio 1.3).

Evaluating the attributable risk
Endolimax nana, the non-pathogenic protozoan most

commonly diagnosed (Table 1), was deemed indica-

tive of fecal contamination and was also positively

Table 1 Prevalence of enteroparasitoses

Parasite Positive casesa Prevalence (%)b 95% CIc

Endolimax nana 49 35.5 27.4–43.6
Blastocystis hominis 41 29.7 22.0–37.4
Giardia lamblia 38 27.5 20.1–35.1
Entamoeba coli 22 15.9 9.8–22.1
Entamoeba histolytica/dispar 17 12.3 6.8–17.9
Cryptosporidium sp. 5 3.6 4.7–6.8
Chilomastix mesnili 1 0.7 0.01–2.2
Iodamoeba bütschlii 1 0.7 0.01–2.2
Hymenolepis nana 2 1.5 0.0–3.4
Enterobius vermicularis 55d 41.7 33.2–50.2
Ascaris lumbricoides 11 8.0 3.4–12.5
Fasciola hepatica 1 0.7 0.01–2.2

a Total number of fecal samples N 5 138.
b Calculated as percentage of infected children with respect to the total sample.
c CI: confidence interval.
d Number of Graham9s test examined for E. vermicularis N 5 132.

Table 2 Percentage of infected children according to the age range

0–2 years 2–5 years 5–8 years 8–11 years 11–13 years

n516a n544a n534a n527a n517a

Parasite n % n % n % n % n %

B. hominis 0 0.0 13 29.5 12 35.3 12 44.4 4 23.5
Cryptosporidium sp 0 0.0 2 4.5 2 5.9 1 3.7 0 0.0
E. histolytica/dispar 1 6.3 5 11.4 6 17.6 3 11.1 2 11.8
E. vermicularis 1 6.3 13 29.5 17 50.0 18 66.7 6 35.3
G. lamblia 2 12.5 10 22.7 9 26.5 10 37.0 7 41.2
Parasitism 7 43.8 36 81.8 31 91.2 25 92.6 16 94.1
Water-borne parasitoses 6 37.5 29 65.9 27 79.4 23 85.2 14 82.4
Polyparasitism 4 25.0 22 50.0 20 58.8 17 63.0 11 64.7

Total number of children surveyed N 5 138, except for E. vermicularis where N 5 132.
a Total number of children in each age range.
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associated with taking meals at a school refectory (chi

square: 5.61, P: 0.0179). On the other side, E.

histolytica/dispar was associated with attendance at

a soup kitchen (chi square: 3.90, P: 0.0483) and

absence of a toilet water tank (chi square: 6.68; P:

0.0098). No other parasite showed a significant

association with social or environmental variables.

The source of water was not associated with feco-

oral parasitoses in spite of 92.7% of families

consuming water from the public network and only

7.3% using bottled or boiled water for drinking and

cooking.

Table 4 summarizes the association of parasitic

infection with environmental variables which account

for the method of excreta disposal or are related to

peculiarities of housing construction. Among the

former, the absence of a water tank to flush the toilet

(which involves pouring water with a bucket to

remove excreta) and the drainage into a cesspool

reveal a prevalence of disease consistently higher in

exposed children (ratios 1.19 and 1.26). Building the

house on areas that flood when it rains and the

location of the bathroom on the outside determine

comparable prevalence of disease (ratios 1.21 and

1.24). However, the analysis of the prevalence of

exposure shows that the major risk factors are the

toilets with drainage to a cesspit (ratio 6.11) or their

construction outside the house (ratio 5.34).

From the same table it can be observed that the

prevalence of A. lumbricoides infection is four times

higher in children living in houses constructed in

unpaved areas of the slum (ratio 3.91) and the risk of

exposure for parasitized children is twice of that for

uninfected ones (ratio 1.92). None of the associations

presented in Table 4 were affected by confounding

variables.

Table 5 displays the analysis of associations of

parasitoses with social variables. Considering places

where children take their meals as risk factors,

children having meals at school refectories or school

soup kitchens had higher prevalence for feco-oral

parasitoses. Clearly, the chance of infection is

increased in children receiving their major meals

away from home, whether kids eat at school (ratio of

exposure: 2.42) or if they do it in any of the dining

rooms of the shantytown (ratio of exposure: 3.08).

Pinworm infections proved to be associated with

attendance to school refectories or with the mother as

breadwinner (Table 5). Children who stayed under

the care of other relatives showed the highest

prevalence of E. vermicularis (Table 1). There was

no association between the breadwinner level of

education or even overcrowding and parasitoses or

polyparasitism (P . 0.05).

Actions leading to the adoption of healthy
household practices
These actions included the diffusion of results, a

simple educational strategy, and the promotion of

healthy practices.

The return of the results to the community

stakeholders had the underlying purpose of initiating

an educational process to elicit household decision

making aimed at generating healthy practices. The

overall project results were reported by two means:

meetings held in canteens or soup kitchens and

through the distribution of newsletters and leaflets

delivered by hand (Fig. 2). The latter included four

questions whose answers were the trigger of messages

to prevent infection and promote healthy actions:

‘what are parasites?’; ‘how they come into our body?’;

‘how can they harm us?’ and ‘how to prevent their

entry to our body?’

The cultural diversity, resulting from the high

proportion of immigrants and migrants, determined

the need for colloquial expressions that might be

understood by all subjects. Thus, special attention

was devoted to establish the semantic equivalence of

the language employed to disseminate the informa-

tion according to the social, economic, and cultural

characteristics of the population in Villa 21–24.

A set of A3 posters were drawn to illustrate the

messages intended to encourage the adoption of

Table 3 Analysis of the association among parasitic disease indexes and school attendance

Odds
ratio Pearson chi2; P

Prevalence of diseasea Prevalence of exposurec

Enrolled
(%)

Non enrolled
(%) Ratio b

Infected
(%)

Non-infected
(%) Ratio d

Parasitism 5.1 12.63; ,,0.001 91.3 67.4 1.35 73.0 34.8 2.1
Feco-oral parasitoses 6.5 18.84; ,,0.001 90.2 58.7 1.54 75.5 32.1 2.3
Polyparasitism 2.3 5.83; 0.016 62.0 41.3 1.50 75.0 56.4 1.3

a Prevalence of disease in enrolled and non-enrolled children measures the number of children with parasites in each group (exposed
and unexposed) compared to the total population in both groups.
b Ratio compares the prevalence of disease in children attending school (exposed children) with that of those not enrolled in an
educational institution and that remain in their homes (unexposed).
c Prevalence of exposure in infected and non-infected children measures the proportion of parasitized and non-parasitized children
among all children in school (exposed children).
d Ratio compares the prevalence of exposure of infected children with that of non-infected among those attending school (exposed
children).
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healthy household practices schematically (Fig. 3).

Posters were distributed on neighborhood soup

kitchens and the health center as well. To reduce

variations of the perceived objects and to produce a

positive effect on the recipients of the message certain

characteristics related to graphic expression and

technological features had to be considered, which

conditioned the design. Obviously, the words usually

employed to represent the same object in different

cultures do not always refer to the same object,15

hence texts were written trying to find a balance of

synthesis without compromising on the content to be

transmitted. Especially, the key words of the message

of health-care and prevention of parasitic diseases

were emphasized and reinforced. For the typeface a

simple font for easy reading was selected. Texts were

accompanied by pictures and graphs that allow a

quick and easy identification. From the technological

point of view, economic formats suitable for photo-

copying or duplication and simple printing systems

were proposed. The reproduction was performed by

members of a community cooperative printing.

Discussion
Epidemiological studies on the prevalence of intest-

inal parasites in populations living in urban slums

worldwide are scarce.5,16,17 These reports generally

involve people with diarrhea, abdominal pain, nausea

or vomiting.16–18 The present study provides one of

the first quantitative estimations of this health

problem in asymptomatic children in shantytowns

of Argentina and constitutes a preliminary approach

to the determinants of health having an effect on

asymptomatic intestinal parasitoses.

The Villa 21–24 child population has a high

prevalence rate of water- and excreta-related intestinal

parasitoses, mainly those that are feco-orally-trans-

mitted. It is noteworthy that, even when analyzing

asymptomatic children, the prevalence of the disease is

up to three times higher than those reported by others

in children with symptoms.16–18 Polyparasitism was a

remarkable finding and the predominant pathogen

species were E. vermicularis, B. hominis, G. lamblia,

and, E. histolytica/dispar. The low prevalence of soil-

transmitted helminthiases could be ascribed to mor-

bidity control, based on the periodical administration

of anthelminthic treatments9 because many pediatri-

cians implement deworming strategies without pre-

vious diagnosis.11 Consequently, the other parasites

remain underdiagnosed.

The low enterobiosis prevalence reported in most

studies, even considering heavily feco-oral-infected

populations, could be attributed to the use of

unsuitable diagnostic methodology.16–19 In our hands,

the Graham’s test proved to be highly sensitive

compared to stool examination.T
a
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Health determinants refer to the variety of external

conditions that affect health (e.g. the physical envir-

onment, pathogenic agents, income, and education).

Unemployment, illiteracy, poor housing conditions,

overcrowding, and lack of health insurance adversely

have impact on the people and thus contribute to their

social exclusion and that of their own family.20 In this

work, social health determinants were explored in

relation to water- and excreta-transmitted parasitoses.

School attendance proved to be associated with the

presence of feco-orally-transmitted parasites. Similar

findings have been reported for a child population in

two suburban communities in which the prevalence of

parasites increased with age and school attendance.21

The continuous exposure to risk factors over time,

both close contact with classmates and overcrowding,

are frequent in public educational establishments and

nurseries, increasing the probability of infection with

the age of children. The lack of epidemiological

surveillance contributes to widening the infection rate.

The structure and characteristics of relationships

among people within a community affect health in

different ways. Hence, risk factors are modified by

individual, family, or community behavior (e.g. hous-

ing, food, informal health-care).22 This study and

others16 fail to detect association between intestinal

parasitoses and parental education level, almost

certainly because environmental and sanitary condi-

tions worsen risks among children. Notwithstanding,

intensive parental care seems to be a protective factor

against pinworm, as the highest prevalence was detected

in children whose mothers were the breadwinners.

In this work, attendance at school refectories and/

or kitchen soups of the neighborhood are critical

social factors involved in the acquisition of intestinal

parasitoses. Furthermore, lack of administration of

pharmacological therapy adds to the unhealthy living

conditions. However, even considering that treat-

ments are given, they may be ineffective if the above-

mentioned social as well as environmental health

determinants are not simultaneously reduced.

The environment, both built and natural, is an

essential determinant of health, particularly for low-

income groups that have less options to select the

location to set up their homes.23 Access to water,

sanitation, and hygiene are some of the environmental

factors with special incidence on the health of people

living in low-income urban settings.20 Health equity in

urban settings may be improved through interventions

dealing with drinking water, sanitation, solid waste

removal, and wastewater drains, among others24 while

local authorities are the crucial actors with the

appropriate capacity to compensate for these inequi-

ties and improve the welfare of the population.23

Figure 2 Bulletins to disseminate the results. The newsletters were designed as two-sided leaflets. The external and internal

faces are displayed in upper and lower panels, respectively. The design of iconic images and the selection of texts for

information were made by students from the University of Buenos Aires.
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Poor-quality housing conditions are often asso-

ciated with many health problems in children20 and,

in this work, the most relevant environmental health

determinants contributing to parasitoses were those

related to excreta disposal and water provision. The

high relative risk of inhabiting a house with drainage

to cesspool suggests that interventions at this level

could reduce the prevalence of feco-oral parasitic

infections. Cesspools frequently get covered by rain

water and, consequently, sewage gushes to the

surface. This observation is supported by the

increased number of parasitic infections diagnosed

in children living in flood plains. However, it should

also be considered that the precarious sewage system

was constructed by neighbors, employing polyvi-

nylchloride pipes, to conduct excreta through a

cistern network located in the corridors of the

shantytown, which finally drain into the main sewer

network outside the Villa 21–24 or to the Riachuelo

River. Open drainage pipes and uncovered septic

tanks frequently observed along corridors are other

environmental health determinants for children

because the flooding enhanced fecal dispersion.

Similarly, the absence of a toilet water tank is a risk

factor probably because delivering water with a

bucket favors splashing and stool dispersal.

Infrastructural irregularities are limited not only to

the sewer system, but also to the water supply system.

Mostly, water reaches the house through a shared-

connection between neighbors usually manufactured

with a rubber hose in such a way that water leaks

from the joints. The resulting water supply system is a

messy net of pipes precariously coupled, buried a few

centimeters beneath, and in some places sticking out

of the floor, easily in touch with sewage leaks or flood

waters. The water provision system stands as a risk

factor for parasite infection in homes as well as in

neighborhood soup kitchens. Consequently, con-

sumption of bottled or boiled water does not protect

people because of the simultaneous use of unsafe tap

water for cleansing food and cooking utensils.

It has been suggested that actions are needed so

that low-income communities can move from the

condition of vulnerability which affects their health

to resilience.20 In this context, we proposed an

innovative approach to design an awareness cam-

paign targeted at families with limited access to

information on health-care with the aim to ensure

sustainable changes in health practices. The use of

iconic images representing real-world structures

enables a visual discourse, which encompasses the

communicative purpose of the sender and the

Figure 3 Messages for health education. The A3 size posters were prepared in a landscape format and printed in a cooperative

located in the same slum. The texts mention brief educational messages to prevent the transmission of parasitoses and

zoonoses. The design of the iconic images and text writing were performed by students from the University of Buenos Aires.
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appropriate inferential interpretation by the receiver.

The intuitive knowledge that people have about the

iconic images is caused by the simple analogy

between the picture and the real object. Thus, the

image acts as if it were the same thing; its perception

is immediate and does not require specialized

learning. At the semantic level, the image refers to

the historical social usage of the icon in which it says

something about reality.25

Conclusions
Asymptomatic children of Villa 21–24 exhibit a high

prevalence of water- and excreta-related intestinal

parasites. Several risk factors converge in the

deterioration of the health quality. Unsafe drinking

water acts as a passive vehicle for infective agents

(water-borne parasitoses), but even assuming that

water was safe, the inadequate or insufficient atten-

tion to personal hygiene results in a route of

transmission for other parasites such as pinworms.

In conjunction with the defective water distribution

network, main health determinants for Villa 21–24

dwellers are the rudimentary sewer system and the

open drainage gutters in flooded areas. These

difficulties are admitted by local non-government

organizations, such as the Committee of Health and

Human Rights, which claim to city governments.

Municipal authorities are responsible for addressing

sanitation and infrastructure works to reduce the

impact of enteroparasitoses. Any intervention on the

environmental determinants of health problems will

have a clear effect on environmental diseases. There is

no doubt that conflicts among the different levels of

the national government, or even across local

government agencies, may generate an additional

impediment at the time of managing the economic

resources to finance improvements in the urban

infrastructure and services.23 Nevertheless, the ser-

iousness involved in these observations makes it

unrealistic to even think of mitigating risk through

the accomplishment of health education and health

promotion activities, since changes in personal

hygiene habits will have little effect if betterment in

excreta disposal and safe water provision are ignored.

It is essential for the equitable development of

communities that government authorities address

the specific needs of vulnerable groups, socioecono-

mically disadvantaged, living in slums, and lacking

basic public services. Depending on the completion of

these actions and the degree of commitment made by

public policymakers it will be possible to change the

course set by environmental degradation, for a

sustainable and healthy future.
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