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efi ts of IPM. It didn’t hurt that a 2006 plan-
thopper outbreak hit farmers using insecti-
cides harder than those who didn’t. 

More recently, the Plant Protection Cen-
ter and IRRI have also been encouraging 
farmers to grow fl owers, okra, and beans on 
the banks of paddies, instead of stripping 
vegetation, as was typical. The plants attract 
bees and a tiny wasp that parasitizes plant-
hopper eggs, while the vegetables diversify 
farm incomes. Chien says that few Mekong 
Delta farmers now routinely use insecticides, 
though many still use fungicides.

“I think that there are signs that things 
have gone pretty well in Vietnam recently,” 
Kenmore says. Other experts are reserving 
judgment. “I take the reports [of reduced 
insecticide use] at face value, but as a scien-
tist I would like to see data,” says agroecolo-
gist Steve Wratten of Lincoln University in 
Canterbury, New Zealand. Geoff Gurr of 
Charles Sturt University, Orange, in Austra-
lia, who collaborates with Heong and Chien, 
says that they are now crunching data from 

studies on pesticide use and the effects of 
planting fl owers and vegetables; a paper will 
be ready soon.

S yngenta’s Kon says that there is still a 
role for insecticides, especially those target-
ing other pests, such as stem borers, the lar-
vae of several moth species that feed on rice 
plants. The company’s internal data show that 
yield gains of 21% can be achieved with the 
proper use of pesticides, he says.

Other countries are taking note of Viet-
nam’s approach. In 2010 and 2011, massive 

planthopper outbreaks hit 400,000 hectares 
of Thai rice fi elds, causing losses of about 
$64 million. “We’re starting to increase 
the awareness that farmers are losing a lot 
because of the misuse of pesticides,” says 
Kukiat Soitong, an extension specialist with 
the Thai Ministry of Agriculture and Cooper-
atives. The Thai government is now pushing 
the “no spray in the fi rst 40 days” approach.

All of these initiatives, Heong says, “have 
to overcome very powerful marketing forces,” 
such as bundling pesticides in packages with 
seeds and fertilizer, offering incentives for 
volume purchases, and hyping the benefi ts. 
Here, too, Vietnam is taking action. A pro-
posed law calls for licensing pesticide dealers 
and government approval of advertisements 
to prevent exaggerated claims. FAO pest 
management expert Kevin Gallagher thinks 
that such regulation is needed throughout the 
region. “Farmers everywhere are infl uenced 
by advertisements,” he says. There is “a lot 
of misinformation everywhere, all the time.” 

–DENNIS NORMILE

When Flemming Konradsen arrived in Sri 
Lanka’s North Central Province in 1993, he 
aimed to fi nd new ways to control malaria 
and Japanese encephalitis. But Konradsen, 
an environmental health biologist at the Uni-
versity of Copenhagen, quickly realized that 
these mosquito-borne diseases were hardly 
the region’s worst health problem. As oth-
ers documented in a paper a few years later, 
people who had intentionally swallowed 
pesticides occupied far more beds in a pro-
vincial hospital than did patients with any 
one disease. 

Farmers in the area used insecticides and 
herbicides liberally, giving them and their 
family members ready access to very toxic 
chemicals at moments of stress. The preva-
lence of self-poisoning was “very difficult 
to ignore,” Konradsen recalls. Before long, 
he had shifted his research from mosquitoes 
to self-harm. Twenty years later, he and col-

leagues have embarked on a massive study to 
fi nd out if a specially developed lockbox can 
reduce the suicide rate by keeping pesticides 
out of the hands of desperate people.

A little-known problem in the Western 
world, pesticide ingestion is the leading global 
means of suicide, accounting for roughly one-
third of the estimated 1 million cases annu-
ally. Scientists say the easy availability of 
pesticides contributes to rural Asia’s high 
suicide rates. Asians who kill themselves 
often have no discernible mental illness; 
rather, they make impulsive decisions during 
brief periods of emotional distress (Science, 

23 November 2012, p. 1025). In the United 
States, a loaded gun in the home makes ado-
lescents signifi cantly more likely to die by sui-
cide; in Asia, people “don’t have guns—they 
have pesticides,” says toxicologist Michael 
Eddleston of the University of Edinburgh in 
the United Kingdom.

Reducing access to highly toxic pesticides, 
Eddleston and colleagues say, is critical to 
lowering the region’s suicide rate. But until 
recently, international discourse was “domi-
nated by the view that pesticides were an envi-
ronmental and maybe an occupational issue,” 
Konradsen says. 

Fatal gulps

During the Green Revolution of the 1970s, 
countries like Sri Lanka turned to organic 
chlorines and organic phosphates to boost 
crop production. Suicide rates also shot up, 
Eddleston says: “People taking poison would 
say ‘I’m going to go do a Folidol’ ”—a brand 
of methyl parathion, a potent insecticide. With 
some pesticides, as little as 50 milliliters—
a few gulps—can be fatal. Depending on 
the chemical, death can be triggered by 
convulsions, respiratory failure, or organ or 
lung damage. 

Drawing attention to this problem was 
far from easy. Two major treaties govern-
ing hazardous pesticides don’t mention self-
harm at all. Environmental activists don’t 
often address the misuse of pesticides as 
poison because it makes it “more diffi cult to 
highlight the responsibility of the producer,” 
Konradsen says.

Nonetheless, Sri Lanka phased out 
imports of all World Health Organization 
(WHO) hazard class I pesticides—the most 

Farmers’ foe. Brown planthoppers have become 

increasingly resistant to insecticides.
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toxic group—between 1991 and 1995. In 
1998, the country also banned endosulfan, a 
moderately toxic class II pesticide. The sui-
cide rate fell by 50% between 1995 and 2005, 
even though hospital admissions for pesti-
cide poisoning increased, Eddleston and epi-
demiologist David Gunnell of the University 
of Bristol in the United Kingdom noted in a 
2007 paper. “It wasn’t that people stopped 
poisoning themselves—they just didn’t die,” 
Eddleston says. 

Still, self-poisoning remained a major 
cause of death. In search of additional solu-
tions, Konradsen began working with a local 
community-based organization and manu-
facturers in 2004 to fashion a lockbox to store 
the chemicals safely. Since then, they’ve 
tried out a range of designs. A wooden ver-
sion was too popular with bees and termites. 
Another prototype made of cement led to 
broken pesticide bottles, while versions with 
fl imsier lids got trampled by elephants.

For the trial, the team settled on a water-
proof, UV-resistant contraption made of plas-
tic, featuring a padlocked inner lid inside a 
sturdy outer lid that protects the lock from 
weather damage. The box is partly buried in 
a fi eld, and the key is generally kept by the 
family member who applies pesticides—
typically the father. The 5-year study, on 
which Eddleston, Gunnell, and Konradsen are 
co-investigators, involves 225,000 people and 
is funded by the Wellcome Trust. Research-
ers began distributing the lockboxes in 2011 
in dozens of randomly selected villages, using 

another group of villages as controls. The last 
of 18,980 boxes was distributed in May.

The goal is to see whether the boxes lower 
the incidence of suicide attempts—and if so, 
at what cost per life saved. “It seems like a bit 
of a no-brainer” that there would be a clear 
effect, Gunnell says. But smaller studies have 
found mixed or even adverse results. Some 

farmers moved the box closer to home—
apparently feeling that the locked chemicals 
posed less of a threat—bringing them into 
closer reach during an impulsive outburst. 
Waning enthusiasm was another problem: 
In one study of more than 160 Sri Lankan 
households, only 55% of containers remained 

locked after 2 years. And several people in the 
current study have already broken into boxes 
and ingested pesticides. (None have died.)

 Konradsen says that industry is enthu-
siastic, touting his previous research as 
“the solution to all kinds of issues.” But at 
best, lockboxes should supplement bans on 
toxic chemicals, says Shah Ebrahim, a pub-
lic health scholar at the London School of 
Hygiene & Tropical Medicine who chairs the 
study’s independent ethics and data monitor-
ing board. “This is not a panacea.”

Richard Brown, head of global steward-
ship for Syngenta, says that the company is 
running its own pilot studies on secure stor-
age in India, Sri Lanka, and Suriname with 
WHO and other partners; Brown is also on 
the larger trial’s advisory board. (The trial 
receives no industry funding.) There is no 
“magical fi x” for suicide, he says; counsel-
ing services and social norms need to be 
addressed as well. But lockboxes encourage 
community involvement on the issue of sui-
cide, Brown says, while bans “may encourage 
farmers to look for banned products on the 
unregulated black market.” 

If they prove effective and affordable, lock-
boxes may be a viable option for other coun-
tries as well, such as India and China. Konrad-
sen ultimately hopes to see them become part 
of a “more holistic” approach to pesticides, 

including bans. Promoting minimal pesti-
cide use, he notes, would hit a number of key 
targets—reducing environmental impact, 
contamination in food, occupational and 
suicide poisonings, and the development of 
resistance in disease vectors—all in one fell 
swoop. –MARA HVISTENDAHL

Desperate measure. A man is treated after ingesting pesticides in a hospital in Sri Lanka.

Deadly toll. Easy availability of pesticides has made self-poisoning the most common means to commit 

suicide in Sri Lanka. Bans on some chemicals have helped reverse the trend.
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