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Strengths and limitations of this study

 ► The study provides a 10- year overview of pesticide 
poisoning incidents in Malaysia as reported to the 
National Poison Centre (NPC).

 ► Data shows types, modes, demographic patterns 
and incidence rates of poisoning cases as well 
as the identification of high- risk people and their 
circumstances.

 ► In this retrospective study, recall bias might have 
occurred from patients who recalled past exposures 
inaccurately.

 ► The data presented in this study may be under- 
reported as reporting poisoning cases to the NPC 
are not mandatory in Malaysia.

 ► There was lack of information on the medical out-
come of the patients, thereby restricting the study’s 
scope of depth.

AbStrACt
Objective Pesticide poisoning is a global health 
problem, and its progressive deterioration is a major 
cause of concern. The objective of this study is to assess 
epidemiological characteristics and identify risk factors of 
pesticide poisoning in Malaysia.
Setting Pesticide poisoning database of Malaysia National 
Poison Centre (NPC) from 2006 to 2015.
Participants Telephone enquiries regarding pesticide 
poisoning were made by healthcare professionals. 
Information received by the NPC was entered into a 
retrievable database of standardised Poison Case Report 
Form, as adapted from the World Health Organization 
(WHO).
Outcomes The outcome of the study is to provide 
an overview of national epidemiological profile of 
pesticide poisoning. High- risk groups of people and 
their circumstances were also identified to ensure that 
appropriate measures are strategised.
results Within the study period, a total of 11 087 
pesticide poisoning cases were recorded. Sixty per cent 
of these cases were intentional in nature and most were 
found among male individuals (57%) of the Indian race 
(36.4%) aged between 20 and 29 years (25.5%), which 
occurred at home (90%) through the route of ingestion 
(94%). The highest number of poisoning was due to 
herbicides (44%) followed by agricultural insecticides 
(34%), rodenticides (9.9%), household insecticides (9.5%) 
and fungicides (0.5%). In addition, 93.6% of intentional 
pesticide poisoning cases were caused by suicide 
attempts. The results of this study show that there was an 
increasing trend in pesticide poisoning incidents over the 
10- year duration. This indicates that pesticide poisoning is 
a prevalent public health problem in Malaysia, resulting in 
an average incidence rate of 3.8 per 100 000 population.
Conclusions Deliberate pesticide ingestion as a 
method of suicide has become a disturbing trend among 
Malaysians. Therefore, regulation of highly hazardous 
pesticides must be enforced to ensure controlled and 
limited access to these chemicals by the public.

IntrOduCtIOn
The World Health Organization (WHO) has 
identified pesticide poisoning as a leading 

cause of public health problem which causes 
significant morbidity and mortality.1 Globally, 
death from deliberate ingestion of pesticides 
claimed more than 168 000 lives every year, 
which accounted for 20% of all suicides, and 
the majority of these incidents were reported 
from developing countries.2–4 Moreover, 
the number of non- fatal cases of pesticide 
poisoning is expected to be much higher 
due to under- reported cases.5 Pesticides are 
divided into two groups, which are household 
pesticides and agricultural pesticides. The 
household pesticides consist of household 
insecticides and rodenticides while agricul-
tural pesticides consist of various formulations 
of insecticides, herbicides and fungicides. In 
addition, pesticide- induced health problems 
can be categorised into intentional, acci-
dental and occupational.5 6

Major pesticide use in Malaysia is attributed 
to the progressive agricultural development 
in the country, whereby farming practices 
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involve the use of pesticides on various vegetables, fruits, 
paddy, rubber and palm oil plantations.6 As of 2016, 
pesticide use in Malaysia reached at level of 49 199.43 
tonnes of active ingredients, with total use of 5.9 kg/ha 
of crop land. Import value was estimated to be worth 
US$202 572.48 while the export value was worth at US$68 
424.65.7 As stated by the Malaysian Department of Agri-
culture,8 9 the use of pesticides in Malaysia is regulated, 
and the common pesticides used in agriculture are the 
organophosphates, the pyrethroids, glyphosate and 
2,4- D- dimethylammonium. Some examples of organo-
phosphates currently available in Malaysia are temephos 
(WHO class IV), chlorpyrifos (WHO class IV), dimeth-
oate (WHO class II) and malathion (WHO class III). 
There are also some pesticides whose use is highly regu-
lated such as paraquat (WHO class II), monocrotophos 
(WHO class Ia), chlorpyrifos (WHO class Ib) and meth-
amidophos (WHO class Ib) while highly toxic pesticides 
namely endosulfan (WHO class II) and methomyl (WHO 
class Ib) are banned.

Despite strict procedures in the production of pesti-
cides and various methods to ensure negligible harmful 
effects to the well- being of humans, using pesticide as a 
mean of suicide still remains a universal approach.10 This 
may be contributed by widespread application of pesti-
cide in agriculture as well as easy access to pesticide.11 In 
fact, suicide by pesticide is most prevalent in South Asia, 
South East Asia and China.3

A review of literature publications has shown the 
current existence of reports in Malaysia which investigated 
poisoning cases on a wider profile with analysis on specific 
poisoning agents, modes or demographic factors.12–14 
However, it is apparent from the literature searches that 
there is a lack of study on specific types of poisoning 
namely pesticide poisoning. Therefore, this study aims to 
evaluate the magnitude of pesticide poisoning in Malaysia 
as an overview of national epidemiological trend. In addi-
tion, this research aims to identify high- risk individuals 
and provide scientific evidence to serve as a fundamental 
step in the development of preventive national strategies 
against this escalating situation.

MethOdS
This study provides a retrospective review of pesticide 
poisoning cases referred for enquiries to the Malaysia 
National Poison Centre (NPC), from 1 January 2006 to 
31 December 2015. Pesticide poisoning incidence in asso-
ciation with several sociodemographic factors, circum-
stances of occurrences, identification of implicated 
pesticides and other variables is also discussed.

data source
The establishment of the first and only NPC in 1994 is 
a culmination of the Integrated Drug and Poison Infor-
mation Service research activities since the 1980s.15 Its 
role as the sole poison information centre in Malaysia, 
which serves a population of over 28.3 million people, 

primarily involves providing toxicological information 
and consultation to healthcare professionals and the 
general public 24 hours a day, for 7 days a week.14 15 The 
poisoning and drug enquiries which make up 4000–
6000 cases annually are mainly conducted via telephone 
calls and are handled by a team of nine specially trained 
in- house pharmacists.

data collection strategy
All telephone calls made to the NPC were entered into 
a standardised Poison Case Report Form (PCRF), as 
adapted from the WHO.16 The retrievable web- based 
data entry was customised and used cloud management 
applications for data collection and storage, whereby 
face and content validation was previously established 
by academics and pharmacists in the centre. In addition, 
the calls were recorded in a voice logging and recording 
system so that audio could be retrieved for the future 
purposes of documentation, training and audit.

The enquiry details obtained included product/
poison information (chemical name), patient’s age, sex, 
route and duration of exposure, mode and symptoms 
of poisoning, treatment already provided and other 
necessary queries related to the patient. Based on WHO 
INTOX classification, poisoning enquiries are classified 
as intentional, unintentional or adverse reaction. The 
definition of intentional incidence is ‘an exposure by any 
route (or incident) where there was an intention to cause 
harm’, an unintentional incidence is ‘an exposure by any 
route (or incident) where there was no intention to cause 
harm’ while adverse reaction is ‘an unwanted effect of a 
drug, food or other agent occurring after the normal use 
of that agent’.17

As part of the protocol by NPC, when a call was made 
to the centre by a healthcare professional regarding a 
poisoning case, the caller was enquired if the case was 
originated from the hospital from where the call was 
made, or if the case was referred from another hospital. 
If the latter occurred, then the call was crosschecked with 
the first hospital, as to ensure that double counting was 
prevented during data collection.

Inclusion and exclusion criteria
For this study, data included were enquiry calls regarding 
pesticide incident cases. These telephone calls were 
made by healthcare professionals from hospitals across 
Malaysia between January 2006 and December 2015. Only 
complete information for PCRF entry was included in 
this study, so obtaining full enquiry details was important 
when the calls were made. All entries were complete and 
were recorded in the system.

Any pesticide exposure calls made by the general public 
were excluded from this study as these calls had insuf-
ficient information for a PCRF entry. Moreover, other 
general poisoning calls (non- pesticide cases) made by 
either healthcare providers or the public were excluded 
due to irrelevance to the purpose of the current study.
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Figure 1 Types of pesticide poisoning.

Statistical analysis
Demographic characteristics of patients involved in pesti-
cide poisoning and types of incidents were examined 
using descriptive analysis. In this study, the annual rates 
of pesticide were described as number of incident cases 
per 100 000 population which were presented by gender 
and state. Data analysis was performed using PASW V.18.

Patient and public involvement
In this study, retrospective data were generated in the 
form of reported poisoning cases from hospitals in 
Malaysia. Healthcare professionals, who mainly consisted 
of medical doctors, referred pesticide poisoning cases 
to the NPC for consultancy and their enquiries were 
recorded by on- call pharmacists of the NPC. The NPC 
had no direct interaction with patients and medical 
doctors provided their patients’ information to the 
NPC without any personal identifiers. Due to the NPC’s 
recognised role by the Malaysian government as the only 
poison centre nationwide, both health professionals and 
the public were aware of the NPC’s role as consultants 
and information providers as well as an avenue for data 
collection regarding poisoning cases in the country.

reSultS
Pesticide agents involved in poisoning
Within the 10- year study period from 2006 to 2015, a 
total of 39 088 poisoning calls were received by the NPC. 
From this total number, pesticide was the second largest 
classification of poison substances after pharmaceuticals 
at 11 087 (28.4%) whereas pharmaceuticals recorded 
14 081 cases (36%). Other types of poisoning included 
household chemicals, substances of abuse, agricultural 
products, natural toxins, industrial and commercial 
products and so on. Forty- three calls were made by the 
public regarding pesticide poisoning, but these were non- 
hospitalised cases, so they were excluded in this study.

Looking closely at pesticide data in figure 1, the highest 
number of pesticide poisoning cases was caused by herbi-
cides (43.6%, n=4830), followed by agricultural insec-
ticides (34.4%, n=3814), rodenticides (9.9% n=1100) 
and household insecticides (9.5%, n=1054). In greater 
detail, among the herbicides, the highest poisoning cases 
recorded were due to glyphosate (53%, n=2506) and 
paraquat (23%, n=1063). Of the different types of agri-
cultural insecticides, 40% of the poisoning cases came 
from organophosphates, and other poisoning cases were 
caused by pyrethroids (27%, n=1208) and carbamates 
(4.3%, n=165). However, pyrethoids made up about 85% 
of poisoning cases for the household insecticides. Among 
the organophosphate agents, chlorpyrifos (n=737) was 
recorded to be the top agent involved with poisoning and 
followed by malathion (n=474).

Sociodemographic characteristics
The general patterns of demographic characteristics of 
patients involved in pesticide poisoning are demonstrated 
in table 1. The results showed that pesticide poisoning 
was more prevalent in men (57.2%, n=6342) compared 
with women. Across different races in Malaysia, a larger 
number of intentional pesticide poisoning were reported 
among the Indian race (34.6%, n=3836), with the Malay 
race (20.4%, n=2265) recording the second highest. For 
distribution among age groups, the highest incidence 
rate was observed among those of 20–29 years (25.5%, 
n=2825) and followed by those who aged between 30 
and 39 years (19.1%, n=2117). Geographical distribution 
showed that most pesticide poisoning cases were most 
prevalent in the states of Perak (17.9%, n=1990) and 
Selangor (17.6%, n=1953), which are located in the west 
peninsular of Malaysia. The majority of exposures were 
acute at 99%, with ingestion being the predominant route 
of exposure at 93.9% (n=10 406), followed by inhalation 
(4.1%, n=449), cutaneous (1.2%, n=134) and ocular 
exposure (0.6%, n=62). More than 90% (n=10 101) of 
the poisoning cases were reported to have occurred at 
home and a limited number of cases were reported to 
have occurred at the workplace (4.3%, n=482), whereby 
the majority (90%, n=451) of occupational induced 
poisoning cases were reported to have occurred in the 
agricultural area.

relative importance of types of pesticide poisoning
Based on table 2, most of the pesticide poisoning inci-
dents occurred intentionally (60.1%, n=6669), with 
suicides recording the highest type of incidents in this 
category at 93.6% (n=6368). On the other hand, uninten-
tional poisoning which made up 37.8% (n=4196) of all 
pesticide poisoning incidents reported accidental as the 
highest type of incidents at 91.8% (n=3854) with occupa-
tional incidents reported second highest at 5.2% (n=218).

Pesticide poisoning incidence rates
As illustrated in figure 2, during the decade long study 
period, analysis showed an increasing trend in pesticide 
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Table 1 Sociodemographic characteristics of patients with pesticide poisoning

Sociodemographic characteristics n (%)

Gender (n=9924) Type of exposure (n=11 031)

  Male 6342 (57.2)   Acute 10 983 (99.1)

  Female 3582 (32.3)   Chronic 28 (0.3)

Race (n=8655)   Acute on chronic 20 (0.2)

  Indian 3836 (34.6) Route of exposure (n=11 064)

  Malay 2265 (20.4)   Ingestion 10 406 (93.9)

  Chinese 1089 (9.8)   Inhalation 449 (4.1)

  Others 1243 (11.2)   Cutaneous 134 (1.2)

  Non- Malaysian 222 (2.0)   Ocular 62 (0.6)

Age group (years) (n=11 087)   Mucosal 9 (0.1)

  0–4 1221 (11.0)   Injection 3 (0.0)

  5–9 147 (1.3)   Others 1 (0.0)

  10–14 232 (2.1) Location of incident (n=10 661)

  15–19 1044 (9.4)   Home 10 101 (91.1)

  20–29 2825 (25.5)   Workplace 482 (4.3)

  30–39 2117 (19.1)   Open place 35 (0.3)

  40–49 1206 (10.9)   Hospital/clinics 17 (0.2)

  50–59 632 (5.7)   Enclosed public place 11 (0.1)

  >60 535 (4.8)   Academic institution 6 (0.1)

  Unclassified adult 947 (8.5)   Nursing home 2 (0.0)

  Unclassified children 27 (0.1)   Institution (prison) 2 (0.0)

  Unrecorded 174 (1.6)   Other 5 (0.0)

  State (n=10 941)     

  Perak 1990 (17.9)     

  Selangor 1953 (17.6)     

  Johor 1066 (9.6)     

  Negeri Sembilan 1053 (9.5)     

  Pahang 981 (8.8)     

  Sabah 838 (7.6)     

  FT Kuala Lumpur 695 (6.3)     

  Sarawak 606 (5.5)     

  Kedah 566 (5.1)     

  Pulau Pinang 517 (4.7)     

  Melaka 312 (2.8)     

  Kelantan 177 (1.6)     

  Terengganu 80 (0.7)     

  FT Putrajaya 72 (0.6)     

  Perlis 29 (0.3)     

FT Labuan 6 (0.1)     

FT, Federal Territory 
.

poisoning incidents, with an estimated average inci-
dence rate of 3.8 per 100 000 population. Pesticide 
poisoning was more prevalent in males, with an average 
incidence rate of 4.21 per 100 000 population as 

compared with females with an incidence rate of 2.54 
per 100 000 population.

For distribution among age groups as depicted in 
table 3, the highest incidence was observed among those 
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Table 2 Types of pesticide poisoning incidents

Incident category n (%)

  Intentional 6669 (60.1)

  Unintentional 4196 (37.8)

  Adverse reaction 31 (0.3)

  Others 191 (1.7)

Type of incident (intentional) n=6669

  Suicidal 6328 (93.6)

  Abortion 5 (0.1)

  Abuse 10 (0.1)

  Others 51 (0.8)

  Unknown 314 (4.7)

  Misuse 50 (0.7)

Figure 2 Gender- based pesticide poisoning incidence rate (per 100 000 population).

aged 20–29 years with an incidence rate of 4.88 per 
100 000 followed very closely by those who aged between 
30 and 39 years with a rate of 4.87 per 100 000 and chil-
dren aged between 0 and 4 years, with an incidence rate 
of 4.8 per 100 000 per population.

dISCuSSIOn
In Malaysia, pesticide poisoning is the second largest 
group of poisoning after pharmaceuticals. Herbicides 
caused the highest number of poisoning by 44%, and 
from this category, glyphosate was the main contributing 
agent (53%) and this was followed by paraquat (23%). 
These findings were supported by the American Asso-
ciation of Poison Control Centres in year 2015 which 
proved that glyphosate and paraquat were found to be 
the most used herbicides in induced poisoning cases 

in the country.18 South Korea also reported herbicides 
to be most commonly used as a suicide agent whereby 
paraquat was ranked the highest between 2006 and 
2010.19 Following herbicides, agricultural insecticides 
were the second most common pesticide involved in 
pesticide poisoning incidents at 34%, and of this total, 
organophosphates ranked the top at 40%. These data 
are further supported by published literature which 
stated that this type of pesticide has been reported to be 
the primary cause of pesticide poisoning in many Asian 
countries.10 20

Malaysia is a country of diverse ethnicities, with Malays 
being the largest ethnic group, and Chinese and Indians 
being the second and third largest ethnic groups, respec-
tively. Other races include a myriad of indigenous ethnic 
groups which make up the minority of the popula-
tion.21 In Malaysia, incidence and patterns of suicide are 
attributed by cultural, religious, social and even political 
factors. Looking at the characteristics of demography 
in table 1, males (57.2%) of Indian descent (34.6%) 
between the ages of 20 and 29 (25.5%) have recorded 
the highest involvement in pesticide poisoning incidents. 
Preponderance of males as found in the current study is 
corroborated by other pesticide poisoning studies.12 19 
Contributing factor could be largely attributed to finan-
cial burden, family disharmony and stress. Despite being 
the smallest of the three main races in Malaysia, Indians 
recorded the highest number of pesticide poisoning 
cases. This finding is supported by other local studies 
and some factors could be linked to the Indians, namely 
poverty, alcoholism, psychiatry morbidity, caste issues, 
other social distress, cultural and religious factors and 
attitude to suicide.22 23 Malays on the other hand, though 
remain the major race in the country, have lower suicide 
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Table 3 Pesticide poisoning incidence rates according to age groups (per 100 000 population)

Year 2006 2007 2008 2009 2010 2011 2012 2013 2014 2015
Average 
incidence rate

Age 
(years)

0–4 1.86 2.55 3.26 4.37 5.38 6.86 5.15 6.45 5.83 6.34 4.81

5–9 0.37 0.41 0.3 0.79 0.53 0.73 0.46 0.63 0.75 0.68 0.56

10–14 0.62 0.55 0.92 0.85 0.83 1.01 0.82 1.16 0.79 1.09 0.86

15–19 1.48 2.75 2.79 3.48 4.69 5.57 3.57 3.91 5.08 3.41 3.67

20–29 2.68 3.88 4.06 4.53 5.88 6.82 4.21 5.74 5.4 5.6 4.88

30–39 2.36 2.35 3.74 4.56 5.9 7.04 4.51 4.95 6.33 6.95 4.87

40–49 1.24 1.87 2.38 3.41 3.55 4.6 4.01 4.13 4.15 5.49 3.48

50–59 1.53 1.24 2.07 1.66 3.24 3.64 2.49 2.84 2.83 3.32 2.49

>60 1.08 1.29 2.11 1.83 1.96 2.63 2.15 3.37 2.6 3.26 2.23

attempts as the Malays practice Islam, a religion which 
forbids suicide.12

Population between the ages 20–29 and 30–39 have 
shown to be most affected with pesticide poisoning at 
25.5% and 19.1%, respectively. This finding is supported 
by Peshin et al24 who found that people who were most 
susceptible to pesticide poisoning aged between 18 and 35, 
and a few South- Asia- based studies also further confirmed 
our findings.12 14 It has been reported that people from 
this similar age range in particular deal with higher stress 
levels in comparison to other age groups. These are 
early career beginners who deal with psychoemotional 
problems involving unemployment, economic hardship, 
family pressure and so on. Subsequently, they are afflicted 
with depression or face with negative perceptions of life, 
putting them in a higher probability to have suicide 
attempts.25–27

Malaysia is a federation consisting of 13 states and 3 
federal territories.28 The occurrences of poisoning were 
reported to be the highest in the states of Perak and 
Selangor in comparison to other states in Malaysia with 
around 18% each. Even though Perak and Selangor are 
urban and economically developed, these two states have 
extensive palm oil plantations as Malaysia is the second 
major exporter of palm oil in the world.29–31 Therefore, 
pesticide is an essential element to productive growth 
of palm oil trees. In addition, Malaysia whose economy 
depends highly on other agricultural developments relies 
heavily on utilisation of pesticide in its farms.31 Thus, the 
workers, most of which are Indians residing in the rural 
agricultural areas, are exposed to pesticides on a daily 
basis, and this could be a factor which triggers suicide 
tendencies.32

Of the total number of poisoning cases, 99% were caused 
by acute exposure, and 94% were exposed to poisoning 
via ingestion. In addition, 91% of cases occurred at home. 
Moreover, more than half (60%) of all poisoning cases 
were intentional and 94% of these cases were suicidal in 
nature. Previous reports have indicated that increased 
suicide attempts were contributed by easy availability and 

accessibility of pesticides.33–35 In fact, in China, it has been 
reported that those with no intention to commit suicide 
might be triggered with suicide thoughts by the avail-
ability of pesticides.31 These data are parallel with reports 
from the WHO which found that using agricultural pesti-
cides as a mode of self- poisoning is the major contributor 
to the global burden of suicide and this trend is particu-
larly prevalent in Asia.3 32

Looking at the types of poisoning incidents, the second 
most common type of poisoning is unintentional inci-
dents, whereby almost 92% of these were accidental. 
Most of the cases occurred at home (n=4196), and 
children below the age of 4 years old were the biggest 
group involved. This finding is troubling as children have 
higher susceptibility to chemical toxicity due to immatu-
rity of their organ systems in detoxifying poison as well 
as greater body surface which could cause fast rate of 
absorption through the skin. Children also tend to have 
more skin exposed and more cuts, abrasions and rashes 
than adults, and this could easily lead to increased dermal 
absorption as a proportion of body weight.36 The major 
cause of children’s accidental poisoning is a combination 
of children’s (especially toddlers’) curiosity and explor-
atory nature who tend to eat or lick everything as well as 
parents’ and caretakers’ casual handling and storage of 
pesticides which are within reach of the children.25

Our current study also reported that only 5% of unin-
tentional poisoning cases were due to occupational 
negligence. However, studies have shown that most 
occupational poisoning cases were under- reported as 
the cases were either not presented to healthcare facili-
ties or that cases presented were incorrectly recorded.36 
Even in other agriculture- based developing countries, 
the proportion of acute pesticide poisoning arising from 
occupational exposure was very low when compared with 
the use of pesticides for intended self- harm,37 38 and this 
supported the findings of the current study. This is also 
in agreement with a South African study which demon-
strated that occupational poisoning cases were hugely 
under- reported as compared with suicides.39 Moreover, 
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our study suggested that 80% of men were involved in 
occupational poisoning. This is expected in Malaysia 
where men are more commonly involved in the agricul-
tural industry than women, thus enabling more access to 
pesticides.

In Malaysia, the average incidence rate of pesticide 
poisoning which is 3.8 per 100 000 population is consid-
ered lower than the rate of other developing countries 
such as Sri Lanka and Central America (El Salvador and 
Nicaragua) at 180 and 35 per 100 000 population, respec-
tively.40 However, the increasing incidence rate of pesti-
cide poisoning cases for the decade between 2006 and 
2015 proved that this issue is not improving and is progres-
sively deteriorating. The pesticide poisoning incidence 
has steadily increased from 2006, with a drop in 2012 and 
followed by an increasing trend till 2015. In addition, our 
findings which showed that pesticide poisoning in rela-
tion to men and women at ratio 2:1 corresponds with the 
national statistics reporting higher ratio of men showing 
suicide tendencies than women.41

Suicide by self- poisoning of pesticide is a global health 
issue, and therefore must be addressed with effective 
community and government interventions. Countries 
namely China, India and Sri Lanka which reported serious 
cases of intentional and unintentional pesticide poisoning 
recognised the urgent need for action and addressed 
the issue through community engagement. While China 
implemented combining household lockboxes with 
community education about suicide prevention, India 
implemented central communal storage of pesticides 
and Sri Lanka implemented safely securing pesticides 
within households. The findings of these projects were 
optimistic, with participants finding the methods useful 
and acceptable, having greater awareness regarding risks 
of pesticide storage at home, and the countries recorded 
substantial drop in suicidal behaviours.42 In addition, 
government intervention has also proven to be effective 
as countries namely Sri Lanka, Bangladesh, South Korea, 
Taiwan and Japan have implemented national bans on 
highly hazardous pesticides (WHO class I) which are 
commonly ingested in acts of self- poisoning. This action 
resulted in an immediate decline in pesticide- poisoning 
suicides as well as overall suicide mortality rate.43–46 
Therefore, it could be postulated that reduced access to 
highly hazardous pesticides is associated with a reduction 
in national suicide rate, and a worldwide ban on these 
chemicals can prevent tens of thousands of deaths every 
year.

As the sole poison centre in Malaysia, wealth of informa-
tion is received from a nationally representative sample. 
The data have been assessed, analysed and recorded with 
appropriate protocol, with the acknowledgement of some 
inevitable limitations. Due to the retrospective nature of 
this study, recall bias might be a limitation whereby inac-
curacy might have occurred in the ability of patients to 
recall past exposures accurately. Since researchers of the 
study have no control over exposures, it was solely depen-
dent on patients to provide information on their exposure 

to pesticides. In addition, the actual number of pesticide 
poisoning cases as presented in this study may be under- 
reported, as reporting to the NPC is not mandatory in 
Malaysia. Moreover, such cases may not be reported to the 
NPC by the healthcare providers if they deemed that the 
cases were treatable and they did not require assistance in 
the form of information on the management and treat-
ment of pesticide poisoning cases. Another important 
limitation worth noting is the lack of information on the 
medical outcome of the patients after calls were made to 
the NPC. This information may provide us with an insight 
into the very depth of the problem, and subsequent 
appropriate action can be taken to remedy such problem. 
For example, fatal intoxication cases can bring forth some 
regulatory implementation strategies regarding pesticide 
use in Malaysia. Therefore, initiatives have been made to 
include this information for future use.

Even though Malaysia imposed certain restrictions 
on the use of certain pesticides such as glyphosate and 
paraquat under its Pesticides Act 1974,47 lack of stricter 
and more assertive regulations enabled certain high- 
risk individuals to have access to these pesticides. Since 
easy availability of pesticides may convert a number of 
impulsive acts into suicide by means of pesticide inges-
tion, Malaysia should prioritise on better strategies for 
the regulation of pesticide use. In the meantime, the 
government of Malaysia will impose stricter importation 
of glyphosate and a total ban of paraquat by 2020.48 More-
over, providing information regarding proper pesticide 
storage and handling must be a national priority. The 
government must also focus on improving the nation’s 
mental health and invest to provide tremendous support 
in various forms to those suffering in silence.

COnCluSIOnS
The upward trend of pesticide poisoning between 2006 
and 2015 revealed that pesticide poisoning is a prevalent 
public health problem in Malaysia. Younger male adults 
had higher tendencies to resort to pesticide as a mode 
of suicide attempt, whereby the high- risk individuals were 
mostly of Indian descent. Major factors which caused 
the high rate of pesticide poisoning in Malaysia were 
suggested to be easy access to pesticide and lack of suicide 
awareness and education among Malaysians. There-
fore, intensive intervention efforts, such as prevention 
efforts directed at controlling suicide, and mental health 
programmes for the vulnerable groups, proper enforce-
ment and governing system on the use of pesticides, are 
needed to reduce the burden of pesticide poisoning in 
Malaysia.
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