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Dengue in Brazil - Situation, Transmission and Control - A
Proposal for Ecological Control
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This article discusses dengue in terms of its conceptual and historical aspects, epidemiological and
clinical/pathological nature, and evolution up to the present situation in Brazil. The author discusses
the ecological relationship in both the production of dengue and its control. Comparison is made
berween traditional dengue-control programs and a proposed socially-controlled program of an
ecological nature without the use of insecticides. Stress is placed on interdisciplinary technical and
scientific activity, broadbased participation by communities in discussing methodological aspects
involving them, and prospective evaluation comparing the communities selected for intervention and
control communities with regard to clinical and subclinical dengue cases and vector infestation rates
in relation to climatic, socio-economic, and behavioural factors.
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Dengue 1s an acute febrile disease which 1s
epidemic-endemic in nature and is caused by four
types of virus from the genus Flavivirus and
transmitted by mosquitoes from the genus Aedes.
Infection can take a number of forms, from light
and asymptomatic to serious and fatal. In general,
death is brought about by shock that is not direct-
ly associated with the haemorrhagic symptoms
usually found in such cases. Occasionally,
fatalities may occur from shock in the absence of
haemorrhage or as a result of encephalopathy.
The frequency of serious cases varies between
0% and 10%, both in endemic and epidemic
situations, although the latter, given the absolute
numbers involved, generally assumes greater sjig-
nificance.

The classic clinical picture for dengue, on
which diagnosis is commonly based, involves
significant general symptomatology, as observed
in Rio de Janeiro (Marzochi et al. 1987, 1991,
Marzochi 1992), with fever, headache (usually
postorbital), mialgia, arthralgia, weakness to the
point of prostration, and anorexia; vomiting and
mild diarrhoea are commom; rashes and itching
occur in a third of cases; haemorrhagic alterations
are found 1n 20 to 35% of cases, with
predominance of positive tourniquet tests, epis-
taxes and/or petechiae.
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IFollowing the epidemiic in Thailand (in 1958),
the World Health Organization established
precise clinical and laboratory criteria for clas-
sifying certain haemorrhagic forms of dengue as
dengue haemorthagic fever (DHF) and dengue
shock syndrome (DSS), both being classified
under the overall heading haemorrhagic dengue.
The cnitena established for the latter not only in-
cluded haemorrhaging, which could range n
severity from the bleeding induced by the toumni-
quet test to more significant chinical manifesta-
tions, but also encompassed thrombocytopenia
equal to or lower than 100,000 platelets and
haematocrit levels above 20%. In addition, DSS
covered cases showing pre-shock symptoms
(WHO 1975, 19806).

However, there are numerous cases reported
in the literature which evolved to shock and/or
death without presenting the critena for dengue
haemorrhagic fever (Sumarmo et al. 1983, Mar-
tinez-Torres et al. 1985, Guzman et al. 1987,
Diaz et al. 1988). In practice this classification is
rather complex for treating patients during
epidemics, and therefore an alternative clinical
classification has been proposed for Rio de
Janeiro (Marzochi 1991).

The importance of dengue - There are two
fundamental reasons: (1) Epidemic-endentic be-
haviour - Even in the absence of its fatal forms,
the disease leads to considerable physical
debilitation, absenteism from work and school,
and significant expenditure of resources on
health staff working at the clinical level, in diag-
nostic laboratories and on epidemiological as-
sessment and prevention. (2) Potential for clini-
cal severity 1 both epidemic and endemic situa-
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tions - This implies exposure to a variable risk 1o
life and the occurrence of deaths, both of which
are avoldable. This leads to greater costs in the
tertiary health sector in addition to projected so-
cial and human costs in dealing with an epidemic
or endemic situation.

THE ESTABLISHMENT OF DENGUE IN
BRAZIL

Dengue has occurred mainly in Third World
countries that have a reduced capacity to control
the disease or where control is not a priority.

Asia, Africa, and Europe, together with North
and Central America are all thought to have suf-
fered dengue epidemics as far back as the
eighteenth century. Today, dengue occurs in
Oceania, Asia, Africa, North America (Mexico),
Central America and South Amerca, both en-
demically andfor epidemically, with the number
of severe cases on the increase; in South
America, dengue exists in Paraguay, Equador,
Peru, Bolivia, Colombia, Venezuela and Brazil
(Siler et al. 1926, Pinheiro 1989, Martinez-Torres
1990, Halstead 1990, Phillips et al. 1992).

Epidemic haemorrhagic dengue has been
described in the Americas, in 1981 in Cuba; in
1984 in Mexico; In 1989-90 in Colombia and
Venezuela, and in 1990-91 in Brazil. All four
dengue serotypes have been identified; serotype
3, which had not been isolated since the begin-
ning of the 1980°s, was recently identified in
Venezuela. The serious epidemic forms of the
disease have been associated with serotype 2

(Pinheiro 1989, Martinez-Torres 1990, OPAS
1990, Koun et al. 1991, WHO 1992).

In Brazil, outbreaks of dengue were first
reported in 1846, in the States of Rio de Janeiro,
Bahia, Pernambuco and some northern provinces;
in 1890 a few cases occurred in Parana. At the
beginning of the century, there were reports of
the disease in Sao Paulo in 1916, in Santa Maria,
State of Rio Grande do Sul, in 1917, and in
Niteroi, State of Rio de Janeiro, in 1923
(Ministério da Saude 1991b).

In 1981-82, after more than fifty years, there
was a resurgence of the disease in the State of
Roraima, in the town of Boa Vista, where an
epidemic involving serotypes 1 and 4 led to
12,000 registered cases (Osanai et al. 1983,
Mimstério da Satide 1991b).

In April 1986, the disease resurfaced in Rio
de Janeiro in a widespread epidemic involving
serotype 1 (Schatzmayr et al. 1986, Marzochi
1987, Miagostovich et al. 1993) which struck
other states 1n the following years (Table ).

In February 1989, dengue 2 virus was isolated
for the first time in Brazil, in Belém, State of
Para, from a traveler from Luanda, Angola
(Travassos da Rosa et al. 1989). In April 1990,
serotype 2 entered Rio de Janeiro (Nogueira et al.
1990), in March-May 1991, an epidemic of the
same serotype occurred in the State of Tocantins,
municipality of Araguaina, without prior in-
cidence of serotype 1 (Vasconcelos et al. 1993),
and more recently, in July 1991, serotype 2 was
identified in the State of Alagoas (data from the

TABLE1

Notifications of dengue in Brazil - 1982 - 1992

St.izctue:/;f&?‘r 1982 1386 1987 1988 1989 1990 1941 1992
Alagoas 9,383 3,225 65 60 294 1,317 285
Bahia — 623 — .- —— —— ———
(Ceara 4419 22,513 35 4,126 15,056 6,703 117
Minas Gerais - 527 - —— i 286 ——
M. G. do Sul 1,606 4316 846
Mato Grosso —— _— —— ——— - . —— Qg1
Pemambuco ——_— 2,118 I 27 —— — _—-
Rio de Janeiro 35,611 37,214 1,192 1,112 21,005 85,891 1,685
Roraima 12,000° - - . - — ——
Tocantins ——— — —_— o —— 2,194 I
Sio Paulo - 46 10° 10° 2081°  3681° 31
Total 12,000 49413 66,260 1,322 5,335 40,642 104,398 3,918

:: imported cases
: only confirmed cases

“: estimated cases, based on a randomized sero-epidemiological survey.

Source: Ministry of Health, National Health Fundation, Brazil
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Epidemiological Coordination Unit, Municipal
Health Secretaria, Rio de Janeiro).

Taking the period since 1986 as whole,
around 260,000 cases have been reported, of
which 68% in Rio de Janeiro (Table D).

In the State of Rio de Janeiro, we observed
from case reports the following cycles: the first
from May to September 1986, the second from
December 1986 to June 1987, the third from
April to October 1990, and the fourth from
November 1990 to July 1991 (Table II). The first
two were associated with serotype 1 (Nogueira et
al. 1988, 1992), in the third this same serotype
still predominated while the fourth was as-
sociated with serotype 2. In the third and fourth
cycles serotypes 2 and 1, circulated in smatll
proportions, respectively. If the occurrence of
biannual epidemics persists, 1994 would probab-
ly be epidemic year. The city of Rio de Janeiro
contributed with 65% of cases on the average of
the period. Worst hit, in general, were areas
characterized by high demographic density and
poor socio-economic conditions.

As in other states, the disease in Rio de
Janeiro occurred mainly among adults, even in
cases involving serotype 2.

Cases of severe disease and death occurred in
both epidemics. One death was confirmed in
1986 (Nogueira et al. 1988) and in 1987 at least
five deaths were attributed to serotype 1 (Chimel-
li et al. 1990). During the epidemic involving
serotype 2, the State of Rio de Janeiro had 29
recorded deaths and 1,306 cases of DSS (data
reviewed by PAHO). Only one child death has
been reported: an 11-year-old male which oc-

curred in December 1990. Diagnosis was based
on autopsy (Hospital Fernandes Figueira -
FIOCRUZ) and serologica! confirmation (Dr Rita
Nogueira - personal communication).

THE VECTOR - The overall distribution pat-
tern of Aedes aegypti and Ae. albopictis in Brazil
has not been definitively established. However,
3,568 municipalities in 17 states, have shown to
be infested with Ae. gegypti and 880, in six states,
with Ae. albopictus, with both vectors being
found in 208 (data from National Health Founda-
tion, Brazilian Ministry of Health 1992).

The fight to control Ae. aegypti is old in
Brazil, dating from the period of urban yellow
fever, which was eradicated through vaccination
in 1942, Vector eradication occurred later, in
1956, following the introduction of DDT and the
PAHO campaign in the Americas. In 1967 the
mosquito was officially recognized to have
reemerged 1n the cities of Belém and Sao Luis,
and 1n 1973 it was once more declared to have
been eradicated; then, in 1976-77, it was again
found in the cities of Salvador and Rio de Janeiro
(Ministénio da Saude 1991b). Since then it has
been spreading and it can now be found from
northemn to southern Brazil, and in the middle
western region as far as Foz do Iguagu.

Classically, the habits of Ae. aegypii involve
a preference for daytime activity, in terms of
mating and biting by the bloodsucking,
anthropophagous female, with an increase in ac-
tivity at higher temperatures. After three days of
feeding, eggs are laid in a variety of locations,
but the flight range does not usually exceed 300

TABLEII

Notifications of dengue in the State of Rio de Janeiro - 1986 - 1992

Month 4, . 1986 1987 1988 1989 1990 1991 1992
Jan 5,510 199 148 52 26,022 345
Feb 4,700 106 89 67 18,365 250
Mar 11,504 141 144 166 14,048 232
Apt 69 7,638 g5 227 440 7.131 98
May 9,721 1,171 20 1i5 3,243 3,720 79
Jun 7,372 743 12 120 2,495 1,284 74
Jul 4701 193 15 41 2,575 554 39
Aug 973 43 11 17 1,320 185 20
Sep 278 10 O 13 653 104 42
Oct 132 21 462 119 50
Nov 159 29 10 g2 1,503 108 56
Dec 2,224 126 21 85 5,821 258 49
Total 25,629 31,667 626 1,112 18,797 71,938 1,343

Source: Ministry of Health, National Health Foundation, State of Rio de Janeiro
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m due to the mosquitoes’ great preference for in-
festing households and feeding on human blood,
but their flight potential can reach 1,000 m (Fran-
co 1970). The eggs are laid on the walls of bodies
of clean water, just above the surface of the
water, and are visible as small dark dots, After
three days, the larva emerge and can be seen
swimming actively on the surface, where they
come to breathe. The larvae take four or five days
to evolve, 1n stages, into pupae. Then, after seven
more days (or longer at lower temperatures), they
are transformed into flying adult mosquitoes. Ae.
aegypti hives for ten to 42 days and is rarely
found at over 1,200 m above sea level although it
has been sighted at 1,700 m in Mexico (Herrera-
Basto 1992) and 2,200 m in Colombia { Nelson
1985 apud Martinez-Torres 1990).

Ae. albopictus is active as a dengue vector 1n
Asia and other parts of the world, and more effi-
cient than Ae. aegypti, both in the laboratory and
in nature. It feeds on humans, other mammals,
and birds; is more resistant to cold, and adapts
well both to urban breeding grounds, any utensil
or vessel, and to rural and sylvatic locations (hol-
lows 1n trees and bamboo or folds in leaves, as
long as they contain clean water) (Ministério da
Saude 1987, Moura Lima 1988). Furthermore, it
appears that in urban areas where vegetation 1s
scarce, Ae. albopictus does not compete with Ae.
aegypti (Schultz 1989}, A rural cycle associated
with Ae. albopictus has been described {Gubler
1987).

DENGUE CONTROL - In recent decades,
dengue has constituted an important problem for
"the majority of tropical countries”, not only be-
cause of the rising frequency of epidemics and
hyperendemicity, but also because of the emer-
gence, geographical expansion and increased in-
cidence of haemorrhagic dengue; the latter has
arisen as a result of increased air transportation,
urbanization, changes in life styles and a lack of
effective and sustained efforts to control the vec-
tor (Audy 1972, Gubler 1989). We believe,
however, that the basic cause for the emergence
and growth of dengue is the lack of investments
in the social structure of these countries, the
climatic conditions of the tropics and other
aspects referred being absolutely secondary.
Economic and socio-cultural development is the
basic factor in reducing or eradicating the so-
called tropical diseases. Most transmissible dis-
cases are endemic or become epidemic due to
political conditions, so they must also be con-
fronted at the political level. At the domestic
level in Brazil, this would depend on society's
demanding and obtaining economic policies
aimed at decentralization and redistribution of
wealth.

In spite of the expansion of dengue in the
world, including the Americas, and the insuf-

ficiency of traditional control programs (Gomez-
Dantes 1991), there is scant literature offering al-
ternative approaches to control based on the
ecological model of the disease. Instead, as a
rule, different aspects of the problem are treated
in isolation. Exceptions include studies in 1989-
00 on community participation in the control of
Ae. aegypti 1n the town of El Progresso, Hon-
duras (Belorin 1991) and in Menda, Mexico
(Lloyd et al. 1992). Both studies involved a con-
trolled survey of entomological, anthropological
and socio-economic data, in urban communities
selected at random, as controls and as targets for
intervention. Larval inspections showed sig-
nificant differences between the intervention and
the comparison groups. Attempts at community
education in Thailand produced good results
(Swaddiwudhipong et al. 1992a, b).

Ministry of Health Program in Brazil - The
control program for dengue has the following ob-
jectives: (a) to block transmission in areas where
dengue exists and to prevent the haemorrhagic
form of the disease; (b) to prevent transmission
occurring in areas that are infected with vectors;
(c) to umpede the spread of vectors 1nto non-in-
tested areas.

The program recognizes the value of com-
munity participation, accepts biological control
as one possible approach, indicates the sampling
methods to be used in collection of data on infes-
tation, and considers administrative decentraliza-
tion a necessary process.

(Given the limits on resources, the following
order of priorities (P) has been set: PI - controll-
ing the vector in areas that are both epidemic and
infested; PII - controlling the vector in infested
areas; PIII - keeping the vector out of areas that
are not infested.

The following are seen as obstacles to the
elimination of the mosquito: lack of sanitation;
population growth and migration; rising costs of
matenials, staff and laboratories; increases in air
transportation; possible resistance of Aedes to in-
secticides; the low priority attached to the
program, alongside lack of resources, inadequate
admunistration and lack of technicians; lack of
community participation;, weak implementation
of the intermational sanitary regulation, which
aims to prevent reinfestation in countries that are
free of the vector (Unbe 1983, Ministério da
Saude 1991b).

Institutional control and social conditions - A
survey carried out on household income revealed
that, on average, 61.2% of Brazil's population
can be classified as “destitute”, "indigent”, or
“poor” and the southeast 1s in line with the na-
tional average; as for services, 33.8% of the
nation’s homes lack proper water supply and
39.8% have no garbage collection (IBGE 1984,
apud Possas 1989). In 1990, 82.6% of the towns
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and 80% of the inhabitants in the State of Rio de
Janeiro had access to the supply of nunning water
(CABES 1992). Nevertheless, water supply in
poor town districts and slums 1s often itrregular,
leading to the necessity for storing water in ves-
sels.

The epidemiological surveillance system is
chronically defective, notwithstanding individual
efforts. There are only three national laboratories
for dengue diagnosis, considered quantitatively
insufficient.

The National Health Fundation’s vectorial at-
tack and surveillance campaigns have covered
20% of Brazil's municipalities, with 11,000 staff
working throughout the country in 1989, and
with fewer staft 1n 1990; this figure increased
next due to temporary hising in several
municipalities (Brazihian Ministry of Health).

However, 1t must be realized that to carry out
PI alone in all of the affected Brazilhian
municipalities would involve extremely high
costs, considering the urban growth rate, which n
turn  demands resources for other social
priorities.

In the State of Rio de Janeiro, the regional of-
fice of the National Health Foundation carried
out a dengue control intensification program in
13 municipalities for a perniod of six to twelve
months beginning in October 1991 in which the
resources allocated for personnel alone were on
the order of 23 miltlion dollars and in which costs
of equipment, nputs, and vehicles were some
110 milhion dollars for the same year (Ministério
da Saiude 1991a). The program, which was
directed towards combatting the vector, did not
imclude community participation, nor integration
with basic sanitation activities.

Unfortunalety, in reality, the traditional den-
gue control program treats the issue more
"symptomatically” than "etiologically”. The later
approach would mean directly combatting the
conditions that favor proliferation of mosquitoes,
that is, it would require providing basic sanitation
in the form of regular distribution of running
water and systematic garbage collection. In view
of the high cost of government dengue control
programs and the complexity inherent to their im-
plementation (particularly in a country like
Brazil, with continental dimensions), it should be
acknowledged that to allocate resources for
sanitation measures would not only be essential
for controlling dengue; it would also help reduce
the incidence of other endemic and epidemic dis-
eases assoclated whith the same deficiencies in
the country’s sanitary infrastructure.

SOCIAL CONTROL OF DENGUE:
A POSSIBILITY

Social development occurs in parallel with
political recognition of the rights of citizens. The

tendency today 1s towards the translation of this
principle from words into action. Control by the
community, like any other form of control, re-
quires planning, and a basic structure 1s essential.

Health Councils - Given the curremt dnive
towards a greater role tor local and municipal
government and the possibility that health care
could be organized at the local level, it may be
that social control of diseases wiil now become
more viable, with the support of new political
structures and a more workable technical ad-
ministrative apparatus.

Under the State Constitutions of  April 5,
1990, the State lHealth Councils are seen as con-
sultative institutions representing all levels of
soctety; they are intended to offer avenues for .
community participation, as provided for in the
National Constitution {(Article 198, Section III
and Article 204, Section II). The chapter on
health 1n the Law on Municipal Institutions lays
down “that the Municipal Council i1s responsibie
for formulating strategies and for monitoring the
pratical implementation of health policies arnising
from these strategies...” - Act 142, of December
28, 1990. The law adds that the establishment of
a Council 1s an essential prerequisite for
municipal participation in the Sisterna Unico de
Sande, and for receipt of financial resources for
health programs. The law adds that 12 of their
members (representing the local commumnity and
trade unions) should be health service users, and
another 12 (representing health professionals and
private and public health services) should be
health service providers.

Within the Community - The high frequency
of dengue over the last five years, in Rio de
Janeiro, mainly 1n the poorer urban zones, has
given rise to work in terms of information and
discussion with local communities, yet without
any connection to biomedical control studies. In
the ward ot Leopoldina, the local community as-
sociation has taken a lead in setting up a program
that includes local health professionals and
teachers from the National School of Public
Health, who, together, have participated in the
production of dengue information packages: the
community also has its own newspaper (Valla
1992). The participation of representatives from
these different groups in future Health Councils
would reinforce existing projects and stimulate
the nitiation of new ones.

ECOLOGICAL INTERRELATIONS AND THE
OCCURENCE OF DENGUE - A FEW
REFLECTIONS

What do we mean when we speak of ecologi-
cal models of a infection? We may mean two dif-
ferent things: first, a situation in which exists a
controled relation between aspects that are poten-
tial determinants of the disease, and in which
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there 1s a iow probability of clinical manifesta-
tion; this ecological paradigm can be called the
ideal ecological model. Or, second, we may be
referning to a modification of the relevant ele-
ments and/or of the relations between them, lead-
ing to a collective manifestation of the disease:
this can be called ecopathological model

Viewed in this light, the presence of the dis-
ease In a given community, both endemically
(constantly, and non- sporadically) and above all
epldcmlcally, presupposes the existence of an
"ecopathological model”, by definition negative
for society, which must be corrected. To this end,
the first step 1s to characterize it in sufficient
depth and detail.

The ecological model of dengue, whether in
its epidemic or endemic manifestations, includes
not only the three elements of the so-called
epidemiological chain - susceptible, vector and
source of infection (the viremic symptomatic or
asymptomatic person), all of which are neces-
sary, though not sufficient, for the model to stand
- but also all the “associated elements” acting on
and changing each of the thre:e “basic elements”
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(Fig.). These basic and associated elements, may
present regional peculiarities that are biological,
social, politics and cultural in nature (Audy

1972). Hence the need for field and laboratory
expertise in these areas here in Brazil.
ACTION ON THE ECOLOGICAL MODEL OF
THE DISEASE

To transform the ecopathological model into
the ideal ecological model, we must act together

on the basic elements in the chain, directly and
through their various associated elements, using
the appropriate and specific approaches.

Direct action on the *basic elemenis” - Action
on individuals: susceptible or sources of infection
- Direct action on susceptible individuals could
involve protection against vector bites or work on
the immune response. The methods available for
protection against the vector - repellents, cloth-
ing, screens andfor mosquito nets - are neither
sutficient nor practical.

The immune response induced by the natural
infection is permanent, but serotype-specific.
Theoretically, therefore, full immunity to dengue
can only be achieved after four infections, with or
without establishment of the clinical disease. As
for vaccination, this is a possibility that could
start to take shape over the medium run (Rice
1990). Experimental studies, mainly with
serotype 2 and 4 proteic antigens, have produced
variable results (Deubel et al. 1988, Bray et al.
1989, Falgout et al. 1990, Feighny et al. 1992).
Better prospects appear to result from attenuated
dengue vaccine (Angsubhakom et al. 1988). It
would be the most efficient method, assuming
that the vaccine involved was not only effective
against all serotypes and harmless to all age
groups, but also gave long-term protection at an
acceptable cost when administered in mass im-
munization campaigns.

The known source of infection, at least in
urban areas, 1s the infected person, but only 10%
of infections produce sympioms (WHQO 1986).
There will always be a greater number of
asymptomatic cases, whether or not the situation
is epidemic.

Action on the vector - Since are still remotes
the production’s perspectives of anti-dengue vac-
cine controlling the disease must depend on
achieving a substancial and permanent reduction
in the vector population.

In addition to conventional methods using
chemical insecticides, direct action on the vector
embraces a number of new methods (as yet not
fully established) which employ biological insec-
ticides.

Chemical insecticides require monitoring and
control of toxicity and vector resistance. In
Brazil, the most commonly used chemicals are
organophosphates, since the Aedes strains that
reinfested the country are resistant to or-
ganochlorines (Unibe 1983). However, checks are
not being carried out on possible resistance to or-
ganophosphates, how has occurred with other
mosquitoes (Luh & Zhu 1983). As for toxicity,
organophosphates administered in the form of
Temefos (Abate), granulated at 1%, are con-
sidered safe when used to kill larvae in water
storage facilities, even in drinking water (one part
per million) (Jukes 1983). However, the potential
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toxicity of these chemicals when applied at
higher concentrations, as adulticides, using ultra
low volume or thermal mist sprayers, is a matter
that requires further investigation on ordinary
people and on the environment. Safety controls
are only indicated for spray teams.

Recent assessments suggest that these techm-
ques have only been moderately effective in
blocking disease transmission (Newton & Reiter
1992), even when carried out as part of a large-

scale and carefully controlled program (Eamchan
et al. 1989).

Contro]l measures based on biological com-
petition between insect larvae and fish in Ae.
aegypti breeding grounds have given variable
results (Annis et al. 1989, 1990, Wang et al.
1990). The use of Bacillus thuringiensis var. is-
raelensis as a larvicide seems promising (Mulla
et al. 1986, Mulla & Sing 1991). However, these
methods require measures beyond basic interven-
tion by technicians, and also require some level
of collaboration from the local population.

In the case of dengue, two factors stand out:
knowledge of vector biology and human in-
fluence (Frankie & Ehler 1978, Defoliart et al.
1986, Degallier et al. 1988). However, the latter
varies from one situation to the next; its neces-
sary to consider the context of each community
where control is necessary.

Indirect action on the basic elements of trans-
mission - Causal disease factors are not static. If
they were, they could simply be removed. On the
contrary, they are part of an overall interaction
including the specific laws of biological proces-
ses, within broader social life (Breilh 1991). In a
given population, significant levels of dengue
transmission, after dengue virus introduction can
only occur when there is “adequate” density both
in terms of the vector and of the.susceptible in-
dividuals, directly proportional to the density of
susceptible vectors and inversely proportional to
the concentration of immune individuals.

Aedes proliferation is associated with the
presence of bodies of clean water in the environ-
ment, and in particular with uncovered stores of
water for consumption, as well as with the ac-
cumulation of rainwater in discarded/unused con-
tainers or in other receptacles (Moura Lima et al.
1988). A high level of human concentration is as-
sociated with urban areas and is generally most
acutely evident in poorer zones. Poverty, in tum,
creates conditions that favour Aedes proliferation,
namely a precanious service infrastructure, of
which the most salient features in this instance
centre on water supply and garbage collection.

Another important factor is the level of infor-
mation and motivation in any particular popula-
tion. With regard to dengue, information cam-
paigns using local media resources can play a

useful role. Motivation, however, depends on the
specific social and cultural context of each com-
munity. Even when low income communities
have been provided with sufficient theoretical in-
formation, they are prey to numerous other
problems, some of which are more pressing than
the possibility of sickness. Daily survival, in par-
ticular, imposes a range of pnionties, amongst
which avoiding sickness is only one of many.
We believe that these priorities tend to be ranked
as follows: obtaining food, finding somewhere to
leave children dunng working hours, and dealing
with sickness. Difficulties 1n our country arise be-
cause of the high cost of food, the lack of daycare
centers and schools, and the inadequacy of health
services. The dissemination of imformation to
prevent dengue requires changes 1n educational
habits along with an associated assumption of
new responsibilities.

In addition, the colonialist impnnt on the cul-
ture translates as “I give the orders and you carry
them out”. Or, to put it less starkly, “I will teach
you” “you ought to do this”. This, between
people who are socially andfor culturally distinct
and in practice are differentiated according to
whether or not they have decision-making power.

In a negative sense, the relationship between
“supenior” and "infenior” arises from the tradi-
tional incapacity of the infernor to express an
opimion. The negative reaction of the population
in the face of any change whatsoever arises from
the fact that it does not have adequate means of

participation at its disposal.

Audy (1972) and Dias (1986) make several
excellent observations in their discussion on the
system of community participation in health
programs - the latter quotes Macedo (1984) who
drew attention to the fact that, to be effective,
participation must be based on “mechanisms that
allow all interested parties, at every level, in one
way or another, to express their needs and their
perceptions of how those needs should be met”.
The former consider separetely the distinct group
of people, actively or passively, involved with
programs of vector control and the communica-
tion that is essential between them.

Recently, the loss of political references in the
world, the exacerbation of social problems lack-
Ing any apparent prospect of solution and a
general destabilization of our institutions that
provide public health care services, aggravate
these problems.

In the final analysis, the key word is par-
ticipation; but, far from being a glib password to
solutions, it 1s a concept that implies an under-
standing and clear exposure of institutional rela-

tions at every level of our culture, whether
human, social, or political.
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A PROPOSAL FOR ECOLOGICAL CONTROL
OF DENGUE

Research with community participation is
complex, requiring a professional acceptance of
living with uncertainty, confronting differences
In social class and culture and daring to seek new
ways to make science (Dias 1991). It is not un-
common for health professionals to underes-
timate the population’s potential for action and
reaction and to insist on the need for traditional
hierarchical structure (Freyens 1993). This can be
true for both researchers and community-based
health agents; thus the practical difficulty in
sizing multidisciplinary interaction and, by in-
ference, multicausality for a given ecological
phenomenon.

An active community response to the ecologi-
cal model of dengue, of which the community it-
self is a part, implies not only a direct attack on
the vector but also a change in the community's
attitude towards the surrounding conditions that
favor both dengue and other diseases associated
with those same conditions, i.e., a shift towards a
less passive posture in the face of a precanious
environment.

In theory it should be possible to create condi-
tions in which a community could take action
against the vector without external assistance.
We need to develop an approach that would
make this possible. This would bring dividends,
not only in the fight against dengue, but also in
terms of a wider educational multiplier effect: the
community would be better able to respond to
other diseases, indeed to any situation involving a
range of different ecological interactions, both at
the human and biological level.

The first prerequisite for the proposed
program is preliminary assessment in the form of
a multidisciplinary regional pilot project. The
aim, at short term should be to use education, not
insecticides, to suppress the conditions that favor
transmission; over the medium run, education
leading to the exercise of citizenship favors
definitive changes in the health infrastructure.

The use of biological insecticides in other
projects certainly should not be ruled out.
However, biological techniques should only be
tried in the context of a different assessment
program, which could either be comparative, or,
altermatively, could be carried out in parallel to
the principal program.

Clearly, social control presupposes prior dis-
cussion of the various social roles played by dif-
ferent members of the community, and in par-
ticular by health professionals, who may either
form part of the community per se or contribute
to it as researchers (Smith et al. 1993),
~The pilot project should be multi-centred, in-
volving regions with different cultures with em-
phasis on Rio de Janeiro city.
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The project should be carried out by a multi-
disciplinary team, with interdisciplinary function
(Machado 1985) and should include: Preparatory
phase - Selection of study areas, primarily on the
basis of a high incidence of dengue or vector in-
festation. Other basic information should include
knowledge of the sanitary infrastructure, housing
conditions, services such as schools, daycare
centers, and health clinics, and population den-
sity. The study areas would be of two types: (a)
communities where social control will be
developed, without the use of insecticide; (b)
communities with similar socio-economic condi-
tions and incidences of dengue and/or vector in-
festation, where the institutional type of control
program will be developed, using insecticide.
Development phase - Approaching the com-
munity - This would involve assessment of com-
munity relations, both internal and external, on
the basis of data gathered using whatever
methodology was most appropriate to the par-
ticular context. Data would include: levels of
local information and knowledge concerning
transmission and disease sources; the
community’s principal areas of concern and in-
terest; the extent of local confidence in service
providers; data on occupation and unemployment
in the community; levels of local representation;
the extent of existing channels of information and
participation; the history of dengue in the area
and the level of popular apprehension in the face
of the disease.

Formularing a biosocial methodology, with
the participation of community representatives -
The aim would be to enhance the community
response to dengue control, by increasing par-
ticipation, by improving the processes of im-
plementation and assessment, and by ensuring the
long-term durability of the program.

This would establish the level of correlation
in the two types of communities between dengue
distribuition - disease (reported cases) and/or in-
fection (established by serological surveys) - and
corresponding data on vector distribution (in-
dexes of infestation), and climate, socio-
economic conditions and behavioural factors.

Any results would be shared openly with -
members of the community, in an appropriate
form for their level of comprehension, and duly
divulged.

Advantages - These include: (1) providing
direct information about transmission, clinical
manifestations of dengue, and precautionary
measures {o be taken against this and other trans-
missible diseases; (2) educating the community
how to obtain a better service infrastructure -
water supply, sanitation, garbage collection,
health care; and equipping the community, with
the technical capacity to participate in the Health
Councils and other representative institutions;
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(3) stimulating community-level epidemiological
surveillance, particularly with regard to Aedes
breeding grounds and suspected cases of dengue,
but also including other diseases; (4) facilitating
information exchange; (5) creating a multiplier
effect for neighbouring communities, either by
exploiting their natural proximity and/or by
bringing then together through health initiatives
that produce resuits; (6) avoiding community ex-
posure o potenttally toxic substances that require
systematic control; (7) reducing costs to make
the control program feasible and sustainable.

Difficulties - (1) Complexity: field work,
especially when it is of an ecological nature,
embracing biological, epidemiological and social
studies, involves “tackling” a given social con-
text. This requires some level of prior ex-
penence, of a kind that can only be expected
from a multidisciplinary team. (2) Interdiscipli-
nary activity: this is another challenging area
where there is much to be developed, particularly
with regard to practical aspects. It must be clear
that the specialist should provide his or her
especific contribution, but must be aware of this
contribution as a part of the whole, to which he or
she must be committed and interact with the
other parts. (3) Strategy for implementation: a
biggest difficulty may lie in obtaining the neces-
sary support for a novel type of research program
that breaks with traditional practices. However,
there are already signs of a movement in the right
direction 1n government health policies, with
these showing a tendency towards delegation of
the responsibility for disease control to the com-
munity, and towards an abandonment of pater-
nalistic, top-down approches. However, this
democratization process needs to be carried out
according to clear criteria, in line with the grow-
ing capacity of the community to take respon-
sibility. It requires continuous assessment of how
much responsibility the community can and
should assume at a given time. This is where the
technician and the researcher play their roles,
supporting policy-makers with their expertise.
They need to move in step with political change,
or rather, if possible, ahead of it.
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