
The black-and-white f ilm footage f rom the 1950s shows the
assault . A small army of  men out f it ted in protect ive clothing 
and masks advances on a village, spray canisters slung over 
their shoulders. The enemy — mosquitoes that  carry malaria. 
The weapon of  choice — DDT.

Fast -forward a few decades to Oaxaca State, Mexico. Several
women, ankle-deep in water, throw green mats of  algae onto
the riverbank. With each toss of  the pitchfork, thousands of  
mosquito larvae lose their habitat .

The women are part  of  a successful Mexican init iat ive that  is
f ight ing malaria on many f ronts. Through community involve-
ment  in cont rol st rategies, improved surveillance and t reatment ,
and the use of  new household spraying techniques, Mexico 
has dramat ically reduced malaria t ransmission. In 2001 there
were just  4,996 cases of  malaria — down f rom 15,121 in 1998.
Signif icant ly, this decrease came about  without  a drop of  DDT. 

Researchers supported by Canada’s Internat ional Development
Research Centre (IDRC) have been cent ral to this success. 
Dr Mario Henry Rodriguez, Mr Juan Eugenio Hernández, and
their research team have been working on malaria cont rol in
Oaxaca State, a part  of  Mexico where the disease is part icularly
persistent . With support  f rom several donors and inst itut ions,
they are using an ecosystem approach to understand the com-
plexity of  the disease and the environment  in which it  f lourishes
(see box: Ecosystem Approaches to Human Health).  The project
they lead has helped Mexico eliminate the use of  DDT in just
three years. In doing so, it  has become a model for other
malaria-cont rol programs in the region.

Malaria in Mexico
Malaria has long been a public health problem in Mexico, where
condit ions in 60% of  the country are favourable to malaria t rans-
mission. In the 1940s and 1950s, malaria claimed an average of
24,000 lives each year and aff licted some 2.4 million people. 
The government  int roduced a malaria-eradicat ion program that
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Fight ing Malaria Without  DDT
Better management  of  the environment  a key to disease cont rol 

Under the terms of  the North American Free Trade Agreement , Mexico was
commit ted to eliminat ing DDT use by 2002. The country’s malaria-cont rol efforts,
however, depended on this chemical. Researchers set  about  to develop alternate
st rategies by addressing factors that  affect  malaria’s spread: humans, mosquitoes,
and the local environment  in which the parasites persist . As a result  of  this
integrated approach, Mexico was able to abandon DDT ahead of  schedule.
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Treatment  is delayed w hen malaria is diagnosed through
laboratory analysis of  blood samples, w hich can take up to 
28 days. 



relied on extensive household spraying with DDT and ant i-
malarial therapy. Cases declined, but  it  proved impossible to
completely rid the country of  the disease. The problem was 
most  stubborn in coastal areas, where cont rol measures only 
succeeded in interrupt ing malaria t ransmission. This was demon-
st rated in dramat ic fashion in 1997, when Hurricane Paulina
crashed into Mexico, leaving fert ile breeding grounds for 
mosquitoes in its wake.  Of  the 16,000 cases of  malaria that  
followed, 12,000 were in the coastal state of  Oaxaca. 

The outbreak t riggered a search by Mexico’s Nat ional Inst itute of
Public Health (NIPH) for new approaches to malaria cont rol that
concentrated on “ pockets”  of  persistence. There was a second
challenge — within the f ramework of  the North American Free
Trade Agreement , Mexico was commit ted to reducing DDT use
by 80% in 2000 and eliminat ing it  completely by 2002 (see box:
Banning DDT). Any new st rategies to f ight  malaria would have
to do without  a chemical mainstay of  past  cont rol programs.

Inst itut ional collaborat ion
This ambit ious goal called for the involvement  of  several inst itu-
t ions, including the NIPH, the Nat ional Centre for Environmental
Health, the Malaria Control Program (MCP), and the Centre 
for Integral Training of  Community Promoters. Dr Rodriguez,
Director of  NIPH’s Centre for Research on Infect ious Diseases, and
Mr Hernández, the Inst itute’s Director of  Informat ics, undertook
an extensive and varied research program. IDRC, Mexico’s
Minist ry of  Health, the North American Commission for
Environmental Cooperat ion, and the Mexican Nat ional Council
for Research and Technology supported various components 
of  the research. 

The researchers adopted an ecosystem approach to bet ter under-
stand the complex set  of  factors that  inf luenced the incidence
and spread of  malaria in Oaxaca. “ We’ve looked at  malaria f rom
many angles, including the molecular biology of  the vector and
the parasite, community percept ions of  malaria, stat ist ical analy-
ses, and a geographic informat ion-based surveillance system,”
says Mr Hernández. 

The team included specialists f rom several disciplines: epidemiol-
ogy, informat ics, entomology, and the social sciences. Before the
project , the researchers had been working on separate areas of

inquiry. The “ ecohealth”  approach, however, brought  a measure
of  both collaborat ion and coherence to the research. “ Ecohealth
is a dynamic process that  integrates the views of  various disci-
plines as well as those of  the stakeholders,”  says Dr Rodriguez.
“ It ’s a way of  systemat izing the research.”  

Importance of  GIS 
To help assemble the pieces of  the malaria puzzle, the project
used a geographic informat ion system (GIS) — a computerized
mapping tool that  processes and synthesizes data f rom many
sources. The GIS applicat ion covered more than 2,000 villages
and included data on elevat ion, climate, average rainfall, 
insect icide spraying, distance to rivers and roads, and short -range
human movements. 

By analyzing the GIS maps, researchers ident if ied areas of  high
malaria risk. They found, for example, that  the closer a village
sits to a main road, the more likely its inhabitants will cont ract
the disease. Research on the ecology of  mosquitoes pointed to
the reasons why. “ Mosquitoes don’t  move around much,”  says 
Dr Rodriguez. “ If  you have a place to lay your eggs and get  your
food, why do you have to visit  somebody else?”

In other words, although mosquitoes t ransmit  malaria, infected
people are responsible for spreading it . When there is easy
access to a major road, malaria t ravels along it . “ We are viewing
humans as the real vector, w ith mosquitoes as the dispersing
agent  in the very local environment . But  human beings are
t ransport ing the disease further away,”  st resses Mr Hernández. 

How  malaria spreads
With the help of  community members, researchers looked more
closely at  how people were cont ract ing and spreading malaria.
They gathered basic demographic informat ion and examined
such factors as the condit ion of  bednets, type of  housing, and
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Bednets help keep malaria at  bay
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Volunteer health promoters help ident ify the risk factors that  make
households and individuals suscept ible to malaria.



the presence of  animals and vegetat ion near homes. The
research also looked at  gender dif ferences associated with
malaria t ransmission. Women typically fetch water early in the
morning — a t ime when malaria-bearing mosquitoes are bit ing.
Similarly, men are at  risk if  they spend the night  on coffee 
plantat ions where they have no protect ion against  the insects. 

Data showed that  about  half  of  all the malaria cases were
relapses. “ If  you think that  af ter you t reat  a community, it  is f ree
of  the parasite, it  is not  t rue,”  says Dr Rodriguez. “ It  is dormant
in the liver of  the pat ients. When the mosquitoes come back, the
parasites wake up and malaria returns.”  GIS maps reinforced this
informat ion by showing how malaria was a “ repeat  offender”  
in certain households. In San Rafael Toltepec, for example, 78%
of  the malaria cases were in 28% of  the houses. 

Focal cont rol
For this reason, public health authorit ies int roduced focal or 
targeted cont rol of  malaria. People who have had malaria the
year or two before are given preventat ive medicat ion during 
the malaria “ high season.”  Their houses are also sprayed with a
pyrethroid-based insect icide that , unlike DDT, does not  persist  in
the environment . “ In this way, we think we can block the cycle
of  t ransmission and relapse,”  says Dr. Rodriguez. “ It ’s important
that  we don’t  give prophylaxis to everyone, mainly because of
the cost  but  also because the malaria parasite will become
increasingly drug resistant .”  

Dr Rodriguez and other malaria cont rol off icials are also promot-
ing a new approach to insect icide spraying. Using a newly devel-
oped mechanical pump, two people can spray about  40 houses
per day, compared with 8 houses using a manual pump. “ This
means people are being protected faster, and at  the same cost  
as the previous technology,”  Dr Rodriguez says.

Community act ion
Community involvement  is crit ical; villagers are literally get t ing
their feet  wet  in the f ight  against  malaria. Work part ies, made
up primarily of  women, wade into water near their villages every
two weeks to remove algae. By get t ing rid of  the plants, the 
villagers deprive the mosquito larvae of  their habitat  and popu-
lat ions of  the insect  subsequent ly decline. 

The community also collaborates in test ing new methods of  
surveillance. The convent ional approach to diagnosing malaria is
through laboratory tests. Blood smears f rom people with malaria
symptoms are then sent  to a hospital for analysis — a process
that  can take up to 28 days. If  the test  proves posit ive, the
pat ient  is t reated. But  the delay between test ing and t reatment
means that  malaria cont inues to be t ransmit ted.

The project  is evaluat ing a new test  that  provides more than a
rapid diagnosis of  malaria. “ We consider it  an intervent ion too,”
says Dr Rodriguez. “ The most  important  thing is to catch and
stop the outbreak. For that , we need a surveillance mechanism
that  is effect ive and t imely.”  The test  involves placing a drop of
blood on a dipst ick, which is put  in a reagent  mixture for 15 to
30 minutes. If  the test  is posit ive, complete t reatment  can begin
immediately and the t ransmission cycle is broken.

Volunteer health workers are assessing the rapid diagnost ic test
in more than 60 communit ies. If  it  proves to be accurate, “ we
are empowering the community to t reat  themselves,”  says 
Mr Hernández. Communit ies are also learning how to reduce
their exposure to the disease f rom an educat ional video. From
sleeping under bednets to chopping shrubbery and removing
algae, people can take malaria cont rol into their own hands. 

Intervent ions a success 
Stat ist ics show that  the intervent ions are working. In 2002, there
were only 237 cases of  malaria in Oaxaca State. Researchers are
now studying community percept ions of  malaria and malaria
control to understand the reasons behind this success.
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Despite cont rol efforts, malaria has been a persistent  problem in the
foothills and plains of  the coastal state of  Oaxaca, Mexico.

Banning DDT: a tale of  two prizes
In 1948, Paul Hermann Müller won the Nobel Prize for his 
discovery that  DDT was a highly effect ive insect icide. When it
was widely used to f ight  insect -borne diseases, the World
Health Organizat ion est imated that  it  saved 25 million lives.
Today, the chemical has gone f rom saviour to scourge because
of  its harmful effects on the environment  and to human
health.

Canada and the USA banned DDT in the 1970s, but  it  was st ill
used to cont rol malaria in Mexico. In 1997, Canada, Mexico,
and the USA established a North American Regional Act ion
Plan on DDT as a way to cooperate and share experiences in
phasing out  the substance. The result ing malaria-cont rol 
program was so successful that  Mexico stopped using DDT two
years ahead of  schedule.

The Mexican model is an integrated st rategy based on com-
munity part icipat ion, prevent ion, and improved diagnosis and
t reatment . For t heir cont ribut ions to developing this
approach, Mr Hernández and Dr Rodriguez were awarded the
Jorge Rosenkranz Award in October 2002. The prize aims to
st imulate scient if ic research and reward academic excellence.



“ We are taking a step back,”  says Dr Rodriguez. “ Disease t rans-
mission and cont rol might  be understood dif ferent ly by the
researchers and the communit ies.”  For example, people who had
contracted malaria f ive years ago might  say that  they have not
had the disease. “ For them, it  is only this year that  counts,”  says
Dr Rodriguez. Moreover, many people consult  a t radit ional
healer or saurin when they have malaria. For these pat ients, a
curse — not  a parasite — is causing their suffering. 

Even the removal of  the algae has challenged researchers’
assumpt ions. According to Dr Rodriguez, the women are clearing
the algae because the task is ident if ied as a community endeav-
our, not  because of  its connect ion to malaria.

For these reasons, Dr Rodriguez underlines the importance of
cont inued research. “ Our experience is leading us to new under-
standing that  we need to do more social research if  we want  to
expand these intervent ions to other parts of  the country and to
maintain them in Oaxaca,”  he says. “ My impression is that  we
have something that  might  work. The challenge is to f ind the
lessons that  can be applied in a general way to really make a dif -
ference.”

This Case Study was writ ten by Jennifer Pepall, a writer in IDRC’s
Communicat ions Division.

www.idrc.ca/ecohealth

Ecosystem Approaches to Human Health
Human health and well-being are int imately t ied to the health of  the ecosystems
that  sustain life. Yet  the potent ial for improving health by bet ter managing the
local environment  is an avenue rarely explored in mainst ream health program-
ing. Through its Ecosystem Approaches to Human Health (Ecohealth) Program
Init iat ive, IDRC aims to ident ify the web of  economic, social, and environmental
factors that  inf luence human health. Communit ies can then use this knowledge
to bet ter manage ecosystems and improve the health of  both people and the
ecosystem.
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A mechanical pump for spraying pyrethroid-based insect icides
has helped eliminate DDT in Mexico. 
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Internat ional Development  
Research Centre
PO Box 8500, Ot tawa, ON
Canada  K1G 3H9

Tel.: +1 (613) 236-6163
Fax: +1 (613) 567-7748
Email: ecohealth@idrc.ca
Web: www.idrc.ca/ecohealth

The Internat ional Development
Research Centre (IDRC) is a public
corporat ion created by the Parliament
of  Canada in 1970 to help researchers
and communit ies in the developing
world f ind solut ions to their social,
economic, and environmental problems.
Support  is directed toward developing
an indigenous research capacity to
sustain policies and technologies
developing countries need to build
healthier, more equitable, and more
prosperous societ ies. 


