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ABSTRACT
Acute pesticide poisoning has become a major public health problem world-
wide, following the intensification of agriculture and the promotion of agro-
chemicals in low and middle income countries, with more than 300.000
deaths each year. The easy availability of highly toxic pesticides in the homes
of farming communities has made pesticides the preferred means of suicide
with an extremely high case fatality. Similarly, the extensive use of pesticides
exposes the community to both long-term and acute occupational health
problems. A concerted effort is urgently needed to address the situation.

The World Health Organization (WHO) estimate that at global level
three million severe pesticide poisoning episodes occur annually
and, of these, a minimum of 300.000 die with 99% of the cases being
from low and middle income countries [1]. Currently there are no
precise estimates of the health impacts resulting from longer-term
exposure to pesticides. The need to ensure local agricultural produc-
tion and food security in low and middle income countries and sim-
ultaneously protect the population against the health impacts fol-
lowing exposure to pesticides have emerged as a major global public
health challenges. 

PESTICIDES, AGRICULTURE AND HEALTH IMPACTS
As a consequence of the increasing focus in most low and middle in-
come countries on intensification, commercialization and globaliza-
tion of the agricultural sector, the use of pesticides has become
widespread even among the smallest producers, including the use of
plant protection chemicals against insects and weeds, and has be-
come a billion dollar business with many national and international
agents. 

Research, conducted primarily in industrialized countries, has
emphasized the health consequences of exposure to pesticides, in-
cluding reproductive health impacts and the occurrence of cancer.
Following the debate on the effects of pesticide use political initia-
tives have been taken in the West to counter these health impacts
[2]. At a global level much attention has been paid to the occupa-
tional impacts of pesticide use and this has resulted in very few cases
of severe poisonings in, for example, the agricultural and horticul-
tural sector in Denmark. However, in many low and middle income
countries the problems associated with occupational related pesti-
cide poisoning are still significant. Although it has been known for a
long time that the majority of deaths from pesticide poisoning fol-
lows acts of self-poisoning it is only recently that this issue gained
attention at an international level. 

Studies from Asia have documented that self-poisoning with pesti-
cides is one of the most predominant means of suicide. For example,
in China, Sri Lanka and Malaysia more than 60% of all suicides in
rural areas are from pesticide poisoning [1]. Also, a large proportion
of the beds in intensive care units are taken up by poisoning cases.

The problem of self-poisoning with pesticides is now so severe that
it accounts for  50%-75% of all deaths among young women in the
10-19 year age groups in south India [3], and 14% of all deaths
among women in Bangladesh in the 10-50 year age group [4]. In Sri
Lanka, studies have shown that there are more than 160 hospital ad-
missions for severe pesticide poisoning per 100.000 inhabitants per
year [5]. Although acute pesticide poisoning is still not as pro-
nounced in Africa as in Asia it is a growing problem and the increas-
ing intensification of agricultural production in Africa and a more
widespread use of pesticides will result in an increased number of
pesticide poisoning cases [6]. 

The very high proportion of all suicides associated with the delib-
erate intake of pesticides is a result of the very high case fatality asso-
ciated with the exposure to the extremely toxic chemicals available
in the markets in many low and middle income countries. In Asia,
the case fatality after self-poisoning with pesticides is 10% to 20%
and for some WHO class I and II pesticides, for example the herbi-
cide Paraquat, the case-fatality is as high as 70% [7]. In comparison
the case-fatality in England following suicide attempts with medi-
cine is 0.5% [1]. 

The many impulsive acts of self-harm that result in death in rural
Asia can, to a large extent, be explained by the easy access to pesti-
cides in the homes. Individuals at high risk for self-poisoning can be
found in socio-economicially deprived households, especially in
families where domestic violence and alcohol addiction are major
problems. However, self-poisoning also does occur in better off and
well functioning families where a small fight among siblings, poor
school performance or a failed love affair may have tragic conse-
quences [8]. No evidence exists to indicate that individuals that self-
harm deliberately choose pesticides above other means of suicide
because they have an especially high wish to die. Studies in Asia in-
dicate that the individuals choose the means that is most easily ac-
cessible and in this way the debate about access to pesticides is not
much different from that ongoing in USA and in Western Europe
about access to small arms in the homes and the storage and mar-
keting of medicine. 

There is no evidence to suggest that a complete removal of pesti-
cides from the home would result in a dramatic decline in the inci-
dence of suicide attempts, as alternative means of suicide would be
available and the underlying and often complex problems faced by
individuals would remain unsolved. However, most importantly, the
mortality from suicide attempts would be reduced significantly fol-
lowing the removal of the most toxic pesticides and provide oppor-
tunities for family members, health authorities or private organiza-
tions to support the individuals before it is too late. 

A review of existing information indicates that the most impor-
tant policy change to reduce mortality from acute pesticide poison-
ing would be to phase out the most toxic chemicals, namely the
WHO class I and II pesticides, and substitute these with less toxic
groups of pesticides. Evidence shows that if such a policy of remov-
ing the most toxic pesticides is in place and properly enforced it will
result in a reduced number of deaths from acute poisoning [9]. Also,
it is important to promote at community level ways to store pesti-
cides out of easy reach and further field based projects are needed to
develop appropriate strategies for this. International chemical com-
panies are investing resources aimed at the development of formula-
tions of specific pesticides with less acute toxic effect but the results
of these efforts are still not available. 

The overall aim of agricultural policies must be to reduce the use
of pesticides to the lowest level feasible. This will require large in-
vestments in, for example, integrated pest management programs
aimed at reducing the need for pesticides through alternative means
of plant protection. A reduction in the overall use of pesticides will
not only reduce the number of deaths following suicide attempts
but will also have a positive effect on the number of accidental poi-
sonings in the homes, reduce the number of occupational related
poisonings and minimize the overall exposure to pesticides at com-
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munity level. To promote farming systems with less use of pesticides
there is a need for increased national and international focus and
debate about the benefits of food products and other agricultural
products produced with a minimum input of pesticides. Similarly,
there is a need to include human health concerns more directly in
the international aid provided to the agricultural sector in low and
middle income countries.

In many countries in Asia, Africa and Latin America the health
system lacks the capacity to manage the many cases of acute poison-
ing and the services are in need for more antidotes, respirators, bet-
ter trained staff, more ambulances etc. Likewise, the case manage-
ment gets complicated by the hundreds of different chemical com-
pounds used as pesticides and the thousands of different brand
names marketed. The case management is further constrained by
the lack of evidence based guidelines for case management. For ex-
ample, it is clear from recent research that more than 100 common
types of pesticides in the group of organophosphates can not be
treated in the same way as they respond differently to, for example,
oximes and generally result in different clinical manifestations. This
makes it necessary to produce specific treatment protocols for the
different chemicals. An increased investment in the national health
care service would contribute to a reduced mortality from acute poi-
soning and could be a very worthwhile investment in a scenario
where the most toxic pesticides are replaced with less harmful prod-
ucts. In this way it will also increase the likelihood that the patient
will make it to hospital alive and with an increased chance that the
treatment will have a positive result. 

Although studies from Asia show that only a small proportion of
individuals that self-harm with pesticides suffer from mental ill-
nesses, an increased investment in psychiatric services and psycho-
social support programs may contribute to the prevention of self-
harm episodes and could provide support for the individuals surviv-
ing suicide attempts. In low-income societies only few such pro-
grams are in place to prevent suicide or provide support to individu-
als suffering from mental illnesses and these are most often man-
aged by private non-profit organizations without much support
from the government. Interestingly, Sri Lanka is one of the few
countries in the Asian region with a national plan aimed at prevent-
ing suicide. This plan includes laws to phase out the most toxic
pesticides, do away with policies that regard suicide and suicide at-
tempts punishable by law and encourage the establishment of local
support centers and life skills programs in schools [10]. Although
the Sri Lankan government aims at improving the psychiatric treat-
ment facilities this sector is still very weak and not very different
from the low capacity seen in other low and middle income regions
with an average of 0.44 and 0.34 professional staff per 100.000 indi-
viduals in Asia and Africa, respectively. 

CONCLUSION
The easy access to extremely toxic pesticides in the homes of the
rural population throughout many low and middle income countries
has made self-poisoning with pesticides the most common means of
suicide with a very high case-fatality. Similarly, the widespread ex-
posure to pesticides, especially in the occupational environment, re-
sults in short and long-term health impacts. A number of policies
and interventions have been identified to reduce the number of poi-
soning episodes. However, action at both the national and interna-
tional level is needed to reduce pesticide poisoning as a global public
health problem. 

This article is based on a study first published in Ugeskr Læger 2006;
168:3042-4.
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