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Executive Summary

i. Purpose	of	review

This review aims to improve people’s understanding of how often unintentional acute pesticide
poisoning (uAPP) occurs, primarily amongst farmers and farmworkers in vietnam, Laos, Bangladesh,
and india; whether the incidences are increasing or decreasing; and the pesticides that are likely

causing uAPP under the conditions in which pesticides are used in these countries.

ii. Brief	comment	on	methodology

to arrive at new estimates of the prevalence of uAPP, this review uses multiple studies and data sources. As 
a starting point, this review references the studies used for the global estimation of uAPP by Boedeker et 
al (2020), which used data from 2006 to 20�8,� and incorporates data from more recent published studies 
and community monitoring studies, referencing data from 20�0 to 2022. By analysing these studies and 
other relevant information, including data from confirmed poisoning incidents, we can identify and 
prioritise the pesticides that are likely responsible for causing uAPP. we also analysed these studies to 
gather information about the conditions in which the pesticides are being used in each country.

iii. Key	findings

the prevalence of uAPP continues to rise in vietnam, Laos, Bangladesh, and india.

Incidence	of	non-fatal	UAPP

Country UAPP
(Boedeker	et	al) UAPP	(this	review) Estimated	number	of	cases	

(this	review)

Vietnam 57.35% 59.20% �2,�27,549

Laos 39.00% 72.63% �,672,600

Bangladesh 55.64% 66.�4% �7,537,023

India 62.00% 83.88% �72,482,7�3

new in this review is information on child poisoning, with data pertaining to rural children in vietnam 
who are exposed via direct contact and drift, and data pertaining to the situation in india where deaths 
are reported, often caused by inadvertent ingestion of pesticide stored in the house.

Non-fatal	and	fatal	UAPP	in	children

Country Population type Year Population size Fatal
Non-fatal

(estimated)
Incidence

Vietnam children (rural) 2019 14,332,803 ? 9,144,328 63.80%

India children 2019 363,716,740 155 ? ?

one hundred and two (�02) pesticides were identified as likely to be causing the poisoning incidents in 
one or more of the four countries (see table 8.2). this list is based on known poisoning cases, pesticides 
banned by the european union (eu) due to acute toxicity, pesticides with high inhalation toxicity, and 

1.	 ��������� ��� ������ ��� ���������� ��� ��������� �. ����. ��� ������� �������������� ��� ����� ������������� ���������� ����������������������	���	������	���	����������	���	���������	�.	����.	���	�������	��������������	���	�����	�������������	����������	�������������	
�����m�������	������	��	�	��y����m����	���v��w.	BMC Public Health	����1875.	https://doi.org/�0.��86/s�2889-020-09939-0

https://doi.org/10.1186/s12889-020-09939-0
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pesticides with an Ld50
2 of less than 2,000, which are classified by the world Health organization (wHo)3 as 

“ia: extremely hazardous”, “ib: Highly hazardous”, or “class ii: Moderately hazardous.” none of these should 
be used without Personal Protective equipment (PPe), which is generally not worn to the appropriate 
level in any of the four countries.

A priority list of 40 pesticides was developed for immediate ban in countries where they are still registered. 
these include all the pesticides known to have caused poisoning and those with an Ld50 < �00 mg/kg.

Pesticides for immediate ban in the four countries

Pesticide	 Vietnam Laos Bangladesh India LD50

abamectin/avermectin x x x 8.70
acephate x X 945.00
aldicarb x 0.93
aluminium phosphide X X 8.70
bromadiolone x 0.56
carbofuran x x X 7.00
carbosulfan x x x �0�.00
chlorfenapyr x 45.00
chlorpyrifos x x X X 66.00
cypermethrin x x X X 287.00
cypermethrin – alpha x X 40.00
cypermethrin – beta x 93.00
ddt X ��3.00
deltamethrin x 87.00
diafenthiuron x X 2,068.00
diazinon x X �,�39.00
dichlorvos X x 80.00
dimethoate x X X 245.00
emamectin benzoate x x x 8�.50
endosulfan x x 38.00
fenitrothion x X 330.00
fenthion X x 250.00
fipronil x x X 92.00
hexaconazole X 2,�89.00
imidacloprid x x x X �3�.00
lambda-cyhalothrin x x X 56.00
lindane X �63.00
malathion X X �,778.00
monocrotophos X X �4.00
nereistoxin x 92.60
paraquat x x X X ��0.00
parathion-methyl x 3.00
phorate X 2.00
profenofos x X 358.00
propiconazole x X 550.00
quinalphos x X x 7�.00

�.	 LD	��������	�����	“L�����	D����”.	LD5�	���	���	�m����	���	�	m����������	���v��	���	��	������	w����	��������	���	�����	���	5�%	(���	�����)	���	
�	�������	���	�����	���m����.

3.	 �HO.	��19.	��� �HO ����mm����� ����������������� ��� ������������ �y H������� ��� ������������ �� �����������������. ������ H��������	�HO	����mm�����	�����������������	���	������������	�y	H�������	���	������������	��	�����������������.	������	H�����	
O����������������	G���v�.	��������//www.w��.���/�������������/�/���m/9789�4���566�

https://www.who.int/publications/i/item/9789240005662
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thiodicarb x 50.00
triazaphos x 66.00
warfarin x �0.40
zinc phosphide x X X �2.00

X = indicates use of pesticides that are likely implicated in uAPP; X = indicates known poisoning cases

iv.	 Main	conclusions

 uAPP is unacceptably high in all four countries, and urgent action is needed to safeguard the lives 
and livelihoods of rural people. 

 none of the countries have implemented Article 3.6 of the international code of conduct on Pesticide 
Management, which states:

Pesticides whose handling and application require the use of personal protective 
equipment that is uncomfortable, expensive, or not readily available should be avoided, 
especially in the case of small-scale users and farm workers in hot climates. 

 Farmers and farmworkers generally do not wear PPe, and in instances where some of them do, it 
is not according to the standards that are necessary to adequately protect them. the climactic and 
socioeconomic conditions in these countries make it difficult for people to wear PPe to a level adequate 
to protect against even moderately toxic pesticides. the fault lies not with the farmers but with those 
that make the pesticides available to them, such as manufacturers, government regulators, and the 
international community that fails to enact strict global regulation of pesticides and those countries 
that stand in the way of regulation.

 children continue to be poisoned, particularly in india, because they work illegally in floriculture 
and because highly toxic pesticides are stored in their homes. children in vietnam also are poisoned 
because they are subjected to drifting pesticides. the situation of children in Laos and Bangladesh 
are not known.

 Laos suffers from a high percentage of illegally imported pesticides, particularly from china and 
thailand, and the country needs help to solve this problem.

v.	 Recommendations

�. implement Article 3.6 of the international code of conduct on Pesticide Management, which prohibits 
the manufacture, import, or use of any pesticides that require applicators to wear PPe.

2. immediately ban all pesticides on the Priority List (table 8.3), including any formulations containing 
the combination of chlorpyrifos and cypermethrin, which are emerging in a number of countries as 
being responsible for a number of poisonings and even deaths. 

3. Phase out all pesticides on each country’s short List.
4. cease the import of pesticides banned by the eu.
5. cease the import of pesticides banned in their country of origin.
6. cease the export of pesticides banned for use within the country.
7. governments should work together, with other countries in the region, and with international 

organisations, to prevent illegal trade in pesticides, particularly within Laos.
8. develop a national policy on replacing these pesticides with agroecological practices, scale up 

national and international assistance, and train farmers on how to implement these, so as to remove 
farmers’ perceived need for toxic pesticides.

9. develop a regional initiative to tackle transboundary movement of illegal pesticides. Laos suffersto tackle transboundary movement of illegal pesticides. Laos suffers 
from a high percentage of illegally imported pesticides, particularly from china and thailand, and the 
country needs help to solve this problem.

�0. segregate data pertaining to all cases of hospitalisation based on occupational and accidental 
causation, and record the pesticides involved.

��. intensify the monitoring of cases involving non-hospitalised occupational poisoning to more 
accurately identify the scale of the problem and to identify the pesticides causing the harm.
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1.  Introduction

Unintentional acute pesticide poisoning (uAPP) is the occupational poisoning of farmworkers, 
farmers, and other individuals, and the accidental poisoning of children, such as by the accidental 
ingestion of pesticide stored in the kitchen. it does not include cases involving suicide or homicide 

in which pesticides are directly ingested by a person. 

uAPP has been recently brought into sharp focus by the publication of the paper by Boedeker et al in 
2020.4 that paper updated the �990 figures published by the world Health organization (wHo), which 
were essentially the first of such data to be published,5 and which estimated 22,000 deaths and 25 
million non-fatal occupational pesticide poisonings. despite numerous small surveys carried out since 
�990, no global estimates were again published until Boedeker et al (2020), which concluded that an 
estimated 385 million cases of uAPP were occurring globally each year, involving about 44% of the 
worldwide farming population. 

uAPP occurs when people are exposed to pesticides, resulting in symptoms such as headaches, nausea, 
vomiting, loss of appetite, skin irritations, eye irritations and damage (including permanent blindness), 
excessive salivation, excessive sweating, fatigue, dizziness, slowed heartbeat, respiratory symptoms, 
spasms, convulsions, or death.6

Addressing unintentional non-fatal pesticide poisoning is critical for a number of reasons:
 Poisoning causes unacceptable suffering to the people and communities involved.
 there is an economic impact on low-income farming families caused by the loss of productivity and 

cost of medical treatment.
 repeated exposure to pesticides that may cause only seemingly unimportant transitory poisoning 

symptoms can also result in chronic health impacts and even intergenerational impacts.7, 8

 Pesticides that are toxic to people are usually also toxic to the environment, resulting in 
decreased biodiversity and in particular soil microorganisms essential to plant nutrition and 
preventing climate-changing emissions from the soil.9, �0 Pesticides decrease agri-biodiversity, 
in turn reducing the ability of the agroecosystem to balance the pests with beneficial insects/
biological controls. Hence, this stimulates greater use of pesticides – the treadmill effect. 

Although there was an attempt to address the problem of child poisoning in Boedeker et al (2020), 
very little published peer-reviewed information was found. However, there is a certain amount of 
information available in media reports, especially for india, and community monitoring studies that are 
included here.
 
 

4.	 ��������� ��� ������ ��� ���������� ��� ��������� �. ����. ��� ������� �������������� ��� ����� ������������� ���������� ����������������������	���	������	���	����������	���	���������	�.	����.	���	�������	��������������	���	�����	�������������	����������	�������������	
�����m�������	������	��	�	��y����m����	���v��w.	BMC Public Health	(����)	����1875.	��������//���.�����/1�.1186/��1�889-���-�9939-�	

5.	 �HO��	UN��.	199�.	������	������	�m����	���	������������	�����	��	��������������.	G���v���	������	H�����	O����������������	G���v�.	�.	
1�8.	��������//�����.w��.���/������/������/1�665/3977�		

6.	 ��������� ��� ������ ��� ���������� ��� ��������� �. ����. ��� ������� �������������� ��� ����� ������������� ���������� ����������������������	���	������	���	����������	���	���������	�.	����.	���	�������	��������������	���	�����	�������������	����������	�������������	
�����m�������	������	��	�	��y����m����	���v��w.	BMC Public Health	����1875.	https://doi.org/�0.��86/s�2889-020-09939-0

7.	 ��������� ��� ������ ��� ���������� ��� ��������� �. ����. ��� ������� �������������� ��� ����� ������������� ���������� ����������������������	���	������	���	����������	���	���������	�.	����.	���	�������	��������������	���	�����	�������������	����������	�������������	
�����m�������	������	��	�	��y����m����	���v��w.	BMC Public Health	����1875.	��������//���.�����/1�.1186/��1�889-���-�9939-�

8.	 N�������� H�� �������� �. ����. ����������� �������������� �������������������� ���������� ��� ������������ ��� ������ ���������� �������������� ��N��������	H��	��������	�.	����.	�����������	��������������	��������������������	����������	���	������������	���	������	����������	��������������	��	
�������	��v����m���.	Int J Mol Sci	�3��4671.

9.	 D��� ��� ���� ��� ���v��� ��� D���� ��� D���� ��� G��������� ��� �������� �. ����. N��-�������� �m������ ��� ������������ �� ����� ND���	���	����	���	���v���	���	D����	���	D����	���	G���������	���	��������	�.	����.	N��-��������	�m������	���	������������	��	�����	N	
������������m���������	�����������	���	��������y����	���	����������y����	���������	���	���������	�x���	�m����������.	Sci Total Environ	844��157�43.

1�.	 ���m�� ��� �����m ��� ����w��� �. ���1. �������� ��� ������������ ��� ���m���� ���������������� �� ��� ���������� �y��� ��� ��������������m��	���	�����m	���	����w���	�.	���1.	��������	���	������������	���	���m����	����������������	��	���	����������	�y���	���	�����������	
m���������	��mm��������	��	����y	���������	������������	�����������v�.	Bull Environ Contam Toxicol	1�6(�)���43-�49.

https://doi.org/10.1186/s12889-020-09939-0
https://apps.who.int/iris/handle/10665/39772
https://doi.org/10.1186/s12889-020-09939-0
https://doi.org/10.1186/s12889-020-09939-0
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child poisoning, particularly in Asia, is often the result of storing pesticides in the home – a practice that 
contravenes the requirements of the FAo/wHo international code of conduct on Pesticide Management 
(the code)�� – as well as children’s occupational and bystander exposure.�2  the code is the only international 
instrument that addresses issues of pesticide management, such as registration of pesticides, storage, 
advertising, labelling, distribution, , and primarily addresses the responsibilities of governments and the 
pesticide industry. However, it is voluntary and not well implemented by governments and the industry. 
occupational uAPP is usually the result of the failure of governments and the industry to adequately 
implement the code. Hence, this publication will also look at where this implementation is failing and 
make recommendations for change. the code is crucial to international pesticides management, given 
that the only two other operative united nations (un) mechanisms for pesticides are: �) the stockholm 
convention on Persistent organic Pollutants,�3 which has globally banned a few current use pesticides, such 
as endosulfan, lindane, and dicofol; and 2) the rotterdam convention on Prior informed consent,�4 which 
requires exporters of listed pesticides�5 to seek the permission of the importing country’s government 
before pesticides are dispatched. together, both conventions are estimated to cover less than 4% of 
pesticides in use.�6

the other potential un mechanism is the voluntary strategic Approach to international chemicals 
Management,�7 but despite recognising Highly Hazardous Pesticides (HHPs) as an ‘issue of concern’,�8 

so far, it has failed to come up with a plan of action to address them or even create a global platform 
for stakeholders to work together on the issue. whilst the code is also voluntary, it is currently the only 
operative un mechanism for managing pesticides and should, therefore, be respected and implemented 
by everyone involved. 

in 2006, the FAo council recommended the phase out of “particularly toxic pesticides”, and in 2007, the 
FAo/wHo Joint Meeting on Pesticides Management (JMPM) established criteria for identifying HHPs 
to assist in implementing this recommendation. Most of these criteria can be easily referred to as they 
are based on published information. these criteria include acute toxicity, carcinogenicity, mutagenicity, 
reproductive toxicity, and whether the pesticide has been listed under a relevant un convention/
Protocol.�9 However, criterion 8 requires action at the national level and remains largely unused. 

the definition of criterion 8 is “Pesticide active ingredients and formulations that have shown a high 
incidence of severe or irreversible adverse effects on human health or the environment.” it is easy to  
identify pesticides that are causing death via suicide as meeting criterion 8 – there is nothing more 
irreversible than death. However, it is more difficult to identify those that are responsible for the 
unacceptable high level of non-fatal uAPP, partly because of the lack of monitoring in most countries, and 
partly because farmers are using so many different pesticides that it can be difficult to identify which one 
is the cause of particular incidents. this report considers a range of evidence to identify those pesticides 
that are responsible for the poisoning plague and which of these should be a priority for phase-out. 

the world Health organization (wHo) has recently stated that, “nobody should be exposed to unsafe 
amounts of pesticide” and that it has an objective “to ban pesticides that are most toxic to people.”20  
therefore, the need to identify and address the pesticides causing the poisoning problems in Asia is 
paramount. 

11.	 F�O��	�HO.	��14.	���	I�������������	����	���	�������	��	����������	�������m�����	G����������	��	������y	������������	������������.	
��m���	F���	���	��������������	O��������������	���	���	U�����	N�������.	��������//www.����.�����/3/I36�4�/�36�4�.����	

1�.	 �GF�D�� ��D�� ��N��. ����. ������ ������������ �x�������� �� ������������ �� ������m�� � ����y �� ������ D�����������. ��N ������GF�D��	��D��	��N��.	����.	������	������������	�x��������	��	������������	��	������m��	�	����y	��	������	D�����������.	��N	�����	
����������	�������.

13.	 ������//��m.�����.���/
14.	 ������//www.���.���/
15.	 ������//www.���.���/������v������/���m������/����xIII���m������/�����/113�/����������/��-U�/D�������.����x
16.	 ��������	L��	����m����	�	(����).	����.	���	����������	������	����.	H��������-�ö��	������������	F��������	���	���	������	���������	���	��ü��	

Umw���	���	N���������������	��N	�������.	G���m��y	���	�������m.	��������//��.�����.�����/��/����������������-�DF
17.	 ��������//www.�����m.�����/
18.	 UN��.	��15.	�������	���	���	I�������������	������������	��	���m������	�������m���	��	���	w����	���	����	��������	����������.	��I��/I���.4/15.	����x	1	

�����������	I�/3.	��������//www.�����m.�����/�����/I���/I���4/�����/5464/����������/��-U�/D�������.����x
19.	 ������	��������//www.����.�����/��������������/�������/���m����-�����m��/���m�/�������/����/���/��/	�����	HH�	����������.
��. �HO. ����. ���������� ����������� �� �����. ���� ����..	 �HO.	����.	����������	�����������	��	�����.	����	����.	https://www.who.int/news-room/fact-sheets/detail/pesticide-residues-in-food

https://www.fao.org/3/I3604E/i3604e.pdf
http://chm.pops.int/
http://www.pic.int/
http://www.pic.int/TheConvention/Chemicals/AnnexIIIChemicals/tabid/1132/language/en-US/Default.aspx
https://eu.boell.org/en/PesticideAtlas-PDF
https://www.saicm.org/
https://www.saicm.org/About/ICCM/ICCM4/tabid/5464/language/en-US/Default.aspx
https://www.fao.org/agriculture/crops/thematic-sitemap/theme/pests/code/hhp/en/
https://www.who.int/news-room/fact-sheets/detail/pesticide-residues-in-food
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2.  Overview of UAPP in South and South-East Asia

T o better understand the gravity of the situation in south and south-east Asia, information has been 
extracted from the systematic review of uAPP by Boedeker et al (2020)2� and reproduced in tables 
2.� and 2.2. From this global overview, it becomes immediately apparent that east, south-east, and 

south Asia (and northern Africa) are the regions where pesticide poisoning, both fatal and non-fatal, are 
worst, with south Asia having the greatest number of poisoning cases by far. 

table 2.� shows how the fatalities reported for the population covered by the papers included in the 
Boedeker review were extrapolated to provide an estimate for the global population. the country-
specific case numbers were summed by sub-region and the respective sums multiplied by the share of 
these country’s populations to the overall population in the sub-regions for the reference year of 20�6. 
the national estimates summed to an overall fatal uAPP of 7609, which Boedeker et al’s extrapolation 
procedure resulted in about ��,000 fatalities worldwide, although this number was regarded by the 
authors as likely to be an underestimate.

Table 2.1: Estimated worldwide annual fatal UAPP by region

Region Subregion Population	in	
region

Population	in	
review	1

Number	of	
countries1	

Sum	
fatalities

Estimated
fatalities

AFricA east 405,425,679 42,752,2�8 3 8.50 8�

Middle-southern 2�7,729,520 53,77�,984 � �6.60 67

northern 228,846,848 �33,894,9�� 3 90.30 �54

western 362,�97,544 539,560 � 0 0

AMericA caribbean 43,278,�65 3�,557,456 �9 6.�0 8

central �74,988,756 �67,463,654 8 283.40 296

north 359,792,066 353,535,33� 3 5.40 6

south 420,434,�94 395,970,288 �2 2�5.20 229

ASIA Central 70,118,950 61,486,031 4 3.50 4

Eastern 1,616,177,218 1,532,006,035 5 320.20 338

South-Eastern 641,760,625 195,058,336 5 48.40 159

Southern 1,846,671,142 1,284,597,898 3 6,539.30 9,401

Western	Asia 262,879,373 160,485,199 12 23.60 39

euroPe eastern 293,0��,923 94,597,984 7 24.20 75

northern 96,464,409 94,640,537 8 �.20 �

southern �60,067,370 �54,290,938 �3 �3.70 �4

western �95,338,358 �9�,762,460 7 6.60 7

oceAniA
Aus, nZ, Mel-Mic-
Polynesia

40,�53,�28 28,353,352 3 2.40 3

	All All	 7,435,335,268 4,976,764,172 117 7,609 10,881

1	countries with data on fatal uAPP  

source: Boedeker et al (2020), table 7 modified 

For non-fatal uAPP, Boedeker et al based their extrapolations on farming/occupational population 
“because this population was well covered by studies”.

 

�1. ��������� ��� ������ ��� ���������� ��� ��������� �. ����. ��� ������� �������������� ��� ����� ������������� ���������� �������������.	 ���������	���	������	���	����������	���	���������	�.	����.	���	�������	��������������	���	�����	�������������	����������	�������������	
�����m�������	������	��	�	��y����m����	���v��w.	BMC Public Health	����1875.	��������//���.�����/1�.1186/��1�889-���-�9939-�

https://doi.org/10.1186/s12889-020-09939-0
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Table 2.2: Estimated worldwide annual non-fatal UAPP by region

Region Subregion Population	in	
region

Population	in	
review1

Number	of	
countries1

Sum	of	non-
fatal	cases

Estimated		
non-fatal	cases

AFricA east ��0,892,829 72,889,835 6 33,480,337 50,936,�73

Middle-southern 43,4�8,696 5,5�9,07� � 2,696,550 2�,2�3,838

northern �8,237,245 4,�89,286 � 2,2�6,�32 9,647,50�

western 52,622,70� 28,778,253 6 �8,502,947 33,833,7�0

AMericA caribbean 3,602,799 �,27�,668 � 203,466 576,445

central ��,986,7�6 259,564 � 83,060 3,835,727

north 2,93�,504 2,294,329 � �,078 �,377

south 24,345,793 �8,9�7,959 6 6,�65,372 7,934,306

ASIA Central 6,983,220 0 0 – –

Eastern 152,053,052 189,363,417 2 20,793,763 16,696,758

South-Eastern 105,088,068 94,439,399 6 49,645,682 55,243,562

Southern 292,859,652 282,851,206 5 174,141,658 180,303,510

Western	Asia 14,083,454 889,267 3 231,353 3,663,972

euroPe eastern �2,990,��6 0 0 – –

northern 9�9,9�5 397,�75 � 9�,350 2��,580

southern 4,008,995 �,324,�95 2 4�8,900 �,268,2�7

western �,920,6�5 797,47� � 57,863 �39,357

oceAniA
Aus, nZ, Mel-Mic-
Polynesia

�,620,369 349,697 � 270 �,25�

	All 	 860,565,737 704,531,792 44 308,729,782 385,507,286

1 countries with data on non-fatal uAPP

source: Boedeker et al (2020), table 8 modified

Looking more closely at south and south-east Asia (see table 2.3), three things become apparent:
 the countries with the largest known problems with uAPP, including fatalities, were Pakistan, nepal, 

cambodia, and india.
 only thailand and Laos had uAPP percentages that were less than the global average of 44%, and the 

figure for Laos was based on only one study.
 there was no published data for: 

 south Asia – Afghanistan, Bhutan, iran, Maldives, sri Lanka.
 south-east Asia – Malaysia, Myanmar, singapore.

Table 2.3: Incidence of annual non-fatal UAPP among the occupational/farming population by 
countries in South and South-East Asia, calculated for the year 2016, based on 2006-2028 data

	Region Subregion Country UAPP	(%)

Asia

south-east

cambodia 62.00

indonesia 53.83

Laos 39.00

Philippines 57.99

thailand 36.03

vietnam 57.35

Mean 51.03

south

Bangladesh 55.64

india 62.00

iran 59.35

nepal 65.00

Pakistan 8�.75

Mean 64.75

source: Boedeker et al (2020), from table �0
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the high levels of unintentional acute pesticide poisoning in south and south-east Asia are in stark contrast 
to regional comparisons in pesticide use. recent data provided by FAo (2022)22 shows that pesticide use 
per area of cropland is lower in Asia than in the Americas, oceania, Africa, and europe, and also the global 
average. Additionally, pesticide use appears to be decreasing in recent years. why then, is poisoning so 
high? what are the types of pesticides being used? what are the conditions of use? 

Figure 1: Global and regional pesticide use   

Figure 2: Pesticide use in the four countries                   

source of data: FAostAt. https://www.fao.org/faostat/en/. Accessed 3-��-22

��.	 �������	N��	��������	FN.	����.	������������	������	������������	������	���	������������	��������������	G�������	����������	���	�������y	����������	
199�-����	F�O����	����y�����	�������	46.

https://www.fao.org/faostat/en/
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3.  Methodology

3.1		Data	sources

The papers used for the Boedeker et al (2020) systematic review23 were used as the starting point 
to further investigate uAPP in each of the four countries that this review covered. the papers werethe papers were 
searched for additional information, particularly relating to pesticides used, conditions of use, and 

gender considerations. in addition, Pub Med and research gate were used in July and August 2022, dating in addition, Pub Med and research gate were used in July and August 2022, dating 
from (and inclusive of ) 20�2 to July 2022, to search for each country using the country name and ‘pesticide 
poisoning’ as keywords. Additional information on residues in food, people, and the environment were 
also sought to better understand the nature of pesticide use. studies conducted by Pesticide Action 
network Asia and the Pacific (PAnAP) and partners were also added. the wHo Mortality database24 was 
searched for data, although none was found on mortality caused by pesticides for the four countries. the 
wHo confirmed that Bangladesh, india, Laos, and vietnam do not report mortality rates to them.25

Table 3.1 Papers used to estimate UAPP

Country Boedeker	et	al New	peer-reviewed CPAM	studies

vietnam 3 � 4

Laos 0 2 �

Bangladesh 5 � �

india 5 3 2

while Boedeker et al used data from 2006 to 20�7, this review uses data from 20�0 to 2022, to better 
reflect the current situation. ideally, the time frame would be narrower, but the lack of published studies 
meant that a shorter time frame would result in insufficient data to analyse. An updated prevalence of 
uAPP was then derived. A systematic review process was not used.

in addition to these papers, community monitoring studies that PAnAP has assisted partner organisationspartner organisations 
to carry out in their own countries have been included. these studies use the community-based Pesticide 
Action Monitoring (cPAM) methodology, which was developed by PAnAP in �999 and has been refined 
over the years.26 cPAM is a participatory action research approach to documenting and creating awareness 
of the hazards of pesticides and their impacts on human health and the environment. it involves trained 
community members undertaking the research and encourages organising and action. 

Finally, unFAostAt was searched for data on the pesticide use per area of cropland to get both regional 
figures and figures for the four individual countries for �990-2020.

3.2		Assessment	of	UAPP

the prevalence of uAPP was reassessed to arrive at a new average for each country from 20�0–2022. 
using the methodology developed by Boedeker et al (2020), estimates of the number of occupational 

�3.	 ��������� ��� ������ ��� ���������� ��� ��������� �. ����. ��� ������� �������������� ��� ����� ������������� ���������� ����������������������	���	������	���	����������	���	���������	�.	����.	���	�������	��������������	���	�����	�������������	����������	�������������	
�����m�������	������	��	�	��y����m����	���v��w.	BMC Public Health	����1875.	��������//���.�����/1�.1186/��1�889-���-�9939-�

�4.	 �HO ���������y D��������.�HO	���������y	D��������.	��������//www.w��.���/����/����-����������-������/w��-m��������y-���������	����������	����	����.
�5.	 �HO. ����. ������ ��mm w��� ��� ���������y D�������� �������. ���� 17.�HO.	����.	������	��mm	w���	���	���������y	D��������	�������.	����	17.
�6.	 ��������//�����.���/�����-���m/
�7.	 ���	������	����	D�������.	����������	�����m�����	���	����j��������.	��������//��������.w���������.�����/��������/����������-

�����m�����-���-����j��������/�y��/���L�/����v��w/��	����������	D��	����.

https://doi.org/10.1186/s12889-020-09939-0
https://www.who.int/data/data-collection-tools/who-mortality-database
https://panap.net/about-cpam/
https://databank.worldbank.org/source/population-estimates-and-projections/Type/TABLE/preview/on
https://databank.worldbank.org/source/population-estimates-and-projections/Type/TABLE/preview/on
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poisonings were then calculated, with updated data from the world Bank27 on population size and 
percentage of employment in agriculture. the world Bank employment data may not include informal/
subsistence farming and does not include data pertaining to children under the age of �5 – and are known 
to be employed in india, at least – so estimations of cases are probably low for some countries.

Table 3.2: Population estimates for the 4 countries

Year Vietnam Laos Bangladesh India

total population 20�9 96,462,�08 7,�69,456 �63,046,�73 �,366,4�7,756

Labour force 20�9 55,898,8�7 3,748,2�8 69,229,775 482,700,285
% of labour force employed  
in agriculture 

20�9 37.22% 6�.44% 38.30% 42.60%

employed in agriculture 20�9 20,805,540 2,302,905 26,5�5,004 205,630,32�
% of female labour force employed 
in agriculture

20�9 38.30% 63.54% 57.57% 54.69%

% of male labour force employed  
in agriculture

20�9 36.23% 59.42% 30.�4% 39.56%

children population <�4 20�9 22,392,562 2,3�5,955 44,37�,98� 363,7�6,740

source of data: the world Bank databank  

https://databank.worldbank.org/source/population-estimates-and-projections/type/tABLe/preview/on

3.3		Pesticides	implicated	in	causing	UAPP

information on the pesticides being used and, where known, poisoning cases, were collated in a table for 
each country, together with information on the following:
 whether they meet the acute toxicity criterion for a Highly Hazardous Pesticide, as developed by the 

FAo/wHo Joint Meeting on Pesticide Management (JMPM).28 
 their Ld50 (according to the university of Hertfordshire/iuPAc PPdB29 and BPdB,30 or if not available 

there, PuBcHeM3�).
 whether they are banned in the european union32 and for what reason (e.g., human health or 

environmental hazard), noting in particular if a pesticide was banned for reasons of acute toxicity for 
humans or mammals, or because of the need for PPe, which is generally not worn in the four countries 
of focus in this review.

 Pesticides included in the PAn HHP List due to their level of inhalation toxicity (‘fatal if inhaled’), caused 
by the high risk of inhalation when spraying without a proper mask.

 For Bangladesh and india, information on pesticides that caused hospitalised poisonings were added 
where these incidents were known. it was noted that the hospital studies did not distinguish between 
unintentional and intentional pesticide poisonings. therefore, it was difficult to determine if any of the 
pesticides were solely responsible for intentional poisonings.

the collated information was then assessed, taking into account the extent of pesticide use and how 
recent it was, to determine the pesticides most likely to be the cause of the uAPP, and therefore become 
a priority for regulatory action.

�8. H�����y H����������� ������������. F�O..	 H�����y	H�����������	������������.	F�O.	��������//www.����.�����/��������������/�������/���m����-�����m��/���m�/�������/����/���/��/	
�9.	 U��v�������y	���	H�����������������.	����������	�������������	D��������.	������//�����m.�������.��.��/�����/�����/
3�.	 U��v�������y	���	H�����������������.	���-������������ ������������� D��������.���-������������	�������������	D��������.	������//�����m.�������.��.��/�����/����/����x.��m
31.	 N�������	L�������y	���	��������.	��������//������m.����.��m.���.���v/�����������������/#���=7�
3�.	 �U	������������	D��������.	��������//�����.��.�������.��/�������/������������/��-������������-���������_��
33.	 �HO.	��19.	��� �HO ����mm����� ����������������� ��� ������������ �y H������� ��� ������������ �� �����������������. ������ H��������	�HO	����mm�����	�����������������	���	������������	�y	H�������	���	������������	��	�����������������.	������	H�����	

O����������������	G���v�.	��������//www.w��.���/�������������/�/���m/9789�4���566�

https://databank.worldbank.org/source/population-estimates-and-projections/Type/TABLE/preview/on
https://www.fao.org/agriculture/crops/thematic-sitemap/theme/pests/code/hhp/en/
http://sitem.herts.ac.uk/aeru/iupac/
http://sitem.herts.ac.uk/aeru/bpdb/index.htm
https://food.ec.europa.eu/plants/pesticides/eu-pesticides-database_en
https://www.who.int/publications/i/item/9789240005662
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An Ld50  of 2,000 mg/kg or below was determined as indicative of a pesticide likely to be toxic under the 
conditions of use in the four countries, despite the JMPM designation of acute toxicity being only < 50  
mg/kg.33 the world Health organization classifies pesticides with an Ld50  of 50–2,000 as being moderately 
toxic, and numerous pesticides that fall within this range are known to cause poisonings. For example, 
diafenthurion with an Ld50 even slightly above this range, at 2,068 mg/kg, has caused occupational deaths 
in india;34 malathion (Ld50 �788) has a case fatality rate of 20% in Bangladesh;35 and atrazine (Ld50 �869) 
has resulted in symptoms of acute poisoning in Laos.36

In	summary:
the collated lists of pesticides (‘long list’) were refined into shorter lists of those most likely to be implicated 
in uAPP by removing:
 pesticides with Ld50 > 2,000mg/kg, unless they are known to have caused poisonings, and 
 pesticides not often used or not used recently.

on the other hand, pesticides with a combination of the following characteristics were retained  
(‘short list’):
 linked with any symptoms in the studies reviewed
 banned by the eu due to their acute toxicity or the need for PPe in their use, or due to concerns for 

applicators or bystanders
 Ld50 < 2,000 mg/kg 
 ‘Fatal if inhaled’ (H330) according to the eu or the Japan globally Harmonised system (gHs)
 any other information supports its potential to cause uAPP under the conditions of use in the 

country.

Table 3.3 Long and short lists of pesticides

Vietnam Laos Bangladesh India

Long	list �06 27 42 6�

Short	list	 72 20 39 29

34.	 ����y	N��	��m���	D.	��17.	����������	�������������	��	��v��m��	D���������	��	����������������	U�����	����������.		
��������//���-�����.�����/w�-�������/��������/��17/1�/��v��m��-�������_��N-I����_O��-��17_w��.����

35.	 D�w��	G.	��14.	����y�����	���	�������	����������	���	����������	�����������	��	��������������	���	������	�	��������	�����m���?	Asia Pac J Med 
Toxicol	3��76-83.

36. �������� �. ���1. �����y ����j������� �m����m��� ��� �������� ���w�������� �� ��� ������ ���� ��� ����������..	 ��������	�.	���1.	�����y	����j�������	�m����m���	���	��������	���w��������	��	���	������	����	���	����������.	Geoform	1�3��153-61.

https://pan-india.org/wp-content/uploads/2017/10/Yavatmal-Report_PAN-India_Oct-2017_web.pdf
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4.  Vietnam 

4.1	General	pesticide	situation

V ietnam’s population is roughly two-thirds rural, with 6�,504,280 people living in rural areas and 
37,779,860 in urban centres.37

small-scale farmers dominate vietnam’s agriculture,38 with rice being the main crop and occupying 35.9% 
of the total agricultural area.39 the use of synthetic pesticides in vietnamese agriculture began in the late 
�950s, “promoted by the centralised government for use in the collectivised production that dominated 
agricultural policies and practices between �959 and the early �980s”.40 However, it was the mid-�980s 
reorientation of vietnam’s economy and agriculture to a market-based system that allowed private 
interests to import, formulate, distribute, and use pesticides, resulting in substantial increases in pesticide 
usage. Pesticide use rose sharply from about 9� tonnes/year in the �950s to 32,000 tonnes in 2002 and 
95,000 tonnes in 20�2.4� Pesticide use is said to be highest in the Mekong delta area of vietnam.42 

A considerable number of studies have been carried out on the conditions of use of pesticides in 
various parts of vietnam, including the Mekong delta,43 north,44 and central45 vietnam. crops included 
rice, vegetables, flowers, strawberries, and coffee. these studies report high usage of pesticides;46, 47 a 
high number of different pesticides being used, including pesticides banned in the european union 

37.	 F�O����. F��� ��� �������������� O�������������� ��� ��� U����� N�������.F�O����.	F���	���	��������������	O��������������	���	���	U�����	N�������.	��������//www.����.�����/���������/��/#�������y/�37	.	����������	
N�v�m����	15��	����.

38. H�� ���� ��� ���� O�������v���� ��� v�� ��� ������ ���� H����� ��. ��16. ���������� ���� �� ������m���� v��������� ������������� � 1�-.	 H��	����	���	����	O�������v����	���	v��	���	������	����	H�����	��.	��16.	����������	����	��	������m����	v���������	�������������	�	1�-
y����	�����y.	Int J Agric Sustain	14(3).

39. ������ L��� ��� ��. ����. H�����y H����������� ������������ �� ������m�� � ����������� ����y�����. ���������� ������� ����� ������.	 ������	L���	���	��.	����.	H�����y	H�����������	������������	��	������m��	�	�����������	����y�����.	����������	�������	�����	������	
D�v����m�����	��	G�����	U��v�������y��	������m;	H�����	���	���������������	�����y	����������	I�����������	U��v�������y	���	�����m����	H�	
���	����	���y��	������m;	I��N.

4�. H�� ��� ���� O�������v���� ��� v�� ��� ������ ���� H����� ��. ��16. ���������� ���� �� ������m���� v��������� ������������� � 1�-y����.	 H��	���	����	O�������v����	���	v��	���	������	����	H�����	��.	��16.	����������	����	��	������m����	v���������	�������������	�	1�-y����	
�����y.	Int J Agric Sustain	14(3).

41. H�� ��� ���� O�������v���� ��� v�� ��� ������ ���� H����� ��. ��16. ���������� ���� �� ������m���� v��������� ������������� � 1�-y����.	 H��	���	����	O�������v����	���	v��	���	������	����	H�����	��.	��16.	����������	����	��	������m����	v���������	�������������	�	1�-y����	
�����y.	Int J Agric Sustain	14(3).

4�. G��� N�. ���1. ��� ���� ��� ������������ �� �������-����� ����� �� ��� �������� ������������ ���� ������ ������m..	 G���	N�.	���1.	���	����	���	������������	��	�������-�����	�����	��	���	��������	������������	����	������	������m.	J Tourism, Hospit Environ 
Manag 6(��)��3�-4�.

43. G���� ��� �������� ���� D������ ��� F�����m��� ��� H�y�� ��� ���� ��� ���mm ��� ����������� ��� ��� H�y�� ��� L����� G. ����..	 G����	���	��������	����	D������	���	F�����m���	���	H�y��	���	����	���	���mm	���	�����������	���	���	H�y��	���	L�����	G.	����.	
����������m���	���	����������	�������y	���w������	���	�����������	��	������m��	�	��������-����������	�����y	���	��m����������	�����m�����	��	���	
�������	D����.	J Occup Environ Hyg	19(9)��5�9-5�3.

44. ����� NG�� ���y N��� ���� N��� H� ���� ��� ND�� H����� N�. ���1. ���������� ������ ���������� ��� v��������� �����m������� � ����� �����y.	 �����	NG��	���y	N���	����	N���	H�	����	���	ND��	H�����	N�.	���1.	����������	������	����������	���	v���������	�����m�������	�	�����	�����y	
��	������m.	J Environ Protect	1���1�55-68.

45. G����� �N�� L� D��� N���y�� �H�� H����� �L�� ����� ���� H�y�� ���� N���y�� ��. ����. ����������m��� ��� ���������� ���� ��� ����������.	 G�����	�N��	L�	D���	N���y��	�H��	H�����	�L��	�����	����	H�y��	����	N���y��	��.	����.	����������m���	���	����������	����	���	����������	
�����������	��	v�����������	�����m	�w�	����v������	��	��������	������m.	PLoS ONE	17(6)��	���69789.

46.	 H���������	���	���w����������	I��	F�v���y	D��	���	L�����	����	���������	�.	��16.	����������	���w������	���	���������	�m����	
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(one study on rice growing found 74 different pesticides, with 24 banned by the eu);48 a low understanding 
of the risks of pesticides,49, 50 and even which pesticides farmers were using;5�, 52 a generally low usage rate 
of the appropriate PPe;53 and improper storage and disposal of pesticides and empty containers,54, 55 
although one study in the gam Lam district of Hanoi found that 80% of households took their bottles 
and packages to storage tanks in accordance with regulations.56 nguyen et al (2�07) stated that “the 
economy encouraged use of pesticides”, perhaps referring to the influence of dealers on farmers and 
the latter’s lack of awareness of safer alternatives.57 A systematic review published in 20�558 reported 
that 40 different compounds containing at least 36 different pesticides were being sold to farmers 
in north vietnam from 2006 to 2009. the papers included in this review identify �07 pesticide active 
ingredients in use from 20�5 to 2022, considerably more than in the other four countries; cambodia, 
Laos, Myanmar, thailand.

According to a report by the european Parliament, vietnam is one of the main destinations for pesticides 
banned in the eu but still exported by eu countries. so, in March 20�7, the european commission 
carried out an audit to evaluate vietnam’s control of pesticides that are used on plant-based exports 
and are intended for the eu. According to the findings, “the measures and legislation were sufficient, 
but the implementation of controls was poor and there was evidence of poor training of local farmers 
on the safe use of pesticides.”59

residues found in vegetables,60 in drinking water,6�, 62, 63 in the environment,64, 65, 66 and in people confirm 
evidence of high pesticide use. Li and Kannan (20�9)67 reported that men and women in Hanoi had 
higher levels of organophosphate (oP) and pyrethroid metabolites in their urine than people from 
india, china, Korea, greece, saudi Arabia, usA, and Japan. their subsequent paper68 also reported 
higher levels of neonicotinoid residues in people from Hanoi than from people in eight other countries 
(the aforementioned seven countries plus Kuwait). 
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some studies suggest that improved education 
reduces risky pesticide use behaviour;69 some 
show the opposite – Hughes et al (2022)70 
found, across vietnam, thailand, and Laos, 
a higher health risk among those who had 
greater overall knowledge of pesticides.

study locations:
Mekong delta: chau thanh district;  
thoi Lai district in can tho province

south vietnam: vinh Hanh, vinh Binh, and 
vinh Au chau in the thanh district of An 
giang; dong thap, tien giang, vinh Long,  
tra vinh, Hau giang, dong nai

central Highlands: da Lat, don duong,  
duc trong regions, Lam dong province

north vietnam: Hai duong, vinh Phuc

north central: Quang Binh, thua thien Hue

Hanoi: dong Anh district: van duc, dang Xa 
communes in gia Lam district

nam dinh province: Hai Hau, nghia Hung, 
thuan chau

Phu tho province: thai Binh

thai nguyen province: Ao sen, dong cham

4.2		Gender	dimensions	of	pesticide	use	

employment statistics indicate a relatively even distribution of gender in agriculture in vietnam: the world 
Bank7� reported a 37% employment rate in agriculture in 20�9, out of which 38% were women. However, 
very few studies provided gender-disaggregated data. there were a few that did, and which reported the 
following findings:
 schreinemachers et al (20�7):72 50% of their sample were women, and they reported that women made 

up 49% of the applicators in vietnam.“Pesticide use was 42% less when a woman was in charge of pest49% of the applicators in vietnam.“Pesticide use was 42% less when a woman was in charge of pest. “Pesticide use was 42% less when a woman was in charge of pest“Pesticide use was 42% less when a woman was in charge of pest 
management.” However, the reported health impacts were not categorised by gender.

 nguyen et al (20�7):73 stated that “vegetable production in vietnam is male-dominated”, based on their 
study that sampled 78% men and 22% women. there were no gender differences in the symptoms 
reported. 
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����������	���	��m����������	v���������	�����m�����	��	����������	�����.	Sci Total Environ	593-594��47�–7.
73. N���y�� ���� ����m������������� �L�� N���y�� �D. ��17. ���������� ���� ��� ������ ���������� �m���� ��m���-������ ��mm�������.	 N���y��	����	����m�������������	�L��	N���y��	�D.	��17.	����������	����	���	������	����������	�m����	��m���-������	��mm�������	

v���������	�����w�����	��	���	��������	���������	��������	���	������m.	Res on Crops	18(3)��497-5�7.

https://data.worldbank.org/indicator/SL.AGR.EMPL.ZS?locations=VN
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 rengam et al (20�8): reported a news item stating that in 2009, rural famers,  especially women in the 
Hai Hau district of nam dinh province, had been continually poisoned by pesticides. Hai Hau district, 
where high-yielding rice and vegetables are grown, has a high percentage of women farmers as many 
of the men have left for the capital to find work.74 

washing clothes or equipment is often seen as women’s work, and this adds another route of exposure to 
pesticides for women, although in the PAnAP 2022 Field survey (diyana et al 2022), only 53.85% of women 
respondents in Hai Hau were washing clothes and spray equipment, whilst in thuan chau district, 64% of thuan chau district, 64% of 
women and 62.5% of men do this task.75 in the earlier study on school children in Hai Hau and nghia Hungin Hai Hau and nghia Hung 
districts, there were more girls (36.5%) washing spray tanks or equipment than boys (28.8%).76

in the cPAM study77 carried out by cgFed and PAnAP in Hai Hau and nghia Hung districts, involving 98 
men and �02 women, 38.7% of the respondents said they were trained on how to apply pesticides, with a 
slightly higher percentage of women participating (39.6%) than men (37.�%). this training did not address 
the adverse effects of pesticides on human health and the environment. Furthermore, it didn’t distinguish 
the level of pesticide use between men and women. slightly more men (93.9%) than women (9�%) wore 
protective clothing, but significantly more women (78.2%) reported pesticide poisoning symptoms than 
men (66.3%).

4.3		Conditions	of	use

galli et al (2022)78 reported that the use of PPe was generally very limited, although some wore surgical 
masks or cloth face coverings (62.0%) and gloves (36.8%), pointing out that surgical face masks can 
become soaked with pesticides and increase exposure rather than protect against them. when asked why 
they do not wear PPe, 83.0% of the farmers responded that it is not comfortable. other reasons were that 
the PPe is not available (37.0%) or that the participants did not care about wearing PPe (�0.8%).” 

Most of the studies reported that many farmers did not wear the correct PPe, with some farmers even 
using tissues instead of a mask.79 in the most recent survey, 5�.92% of women who spray pesticides wore5�.92% of women who spray pesticides wore 
PPe whilst 48.08% of men did, although the PPe worn were below the appropriate standard.80 

it was also reported that pesticide equipment is washed in communal water sources used for bathing 
and cooking.8� in addition, the training rate in pesticide use was low – only 38.7% of farmers were trained 
according to the cgFed & PAnAP 2020 survey82 (and it is even fewer in the diyana et al 2022 field survey). 
the training sessions also did not address the adverse effects of pesticides on human health and the did not address the adverse effects of pesticides on human health and the 
environment. it should be noted that direct exposure to pesticides was common mainly due to leaking. it should be noted that direct exposure to pesticides was common mainly due to leaking 
equipment and droplets falling off whilst spraying.
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4.4		Pesticide	poisonings

despite the number of studies on the use and environmental impacts of pesticides in vietnam, there are 
very few studies on the health impacts of the pesticides being used by farmers and workers.83 only five 
studies provided data on both the prevalence of health impacts and the pesticides being used. none of 
the studies were able to tie the health impacts to specific pesticides. 

rengam et al (20�8) reported the following data on poisoning: in 2002, poisoning by pesticide residues 
in food affected a total of 7,647 people and caused 277 deaths in 37 provinces,84 and that in 2003, chronic 
pesticide poisoning was estimated to have affected one million vietnamese farmers.85 dang et al (20�7)86 
reported that “According to the treatment department of the Ministry of Health, there were over 3,000 
cases of pesticide poisoning, with nearly 3,000 victims and over �00 people dying in the first half of 20��.” 
However, no reference was provided and there appears to be a lack of up-to-date data.

richter et al (20�5)87 provided some insight into the pesticide poisoning situation in vietnam:

“A self-surveillance study of 50 farmers in Vietnam found an under-reporting rate of 96% corresponding 
to untreated symptoms, while the WHO reported 7,170 cases of acute pesticide poisoning in 
Vietnam in 2002. In combination, these figures could thus accumulate to almost 180,000 cases of 
pesticide poisoning of various degrees per year in Vietnam alone. Furthermore, due to the growing 
market diversification brought about by the great number of annual registration or new products 
and compounds, risks associated with direct or indirect pesticide exposure are naturally becoming 
more complex and are continuously shifting. For instance, in 2004, a high incidence of poisoning 
from exposure to organophosphates and carbamates was reported by the World Bank. In 2012, 
the majority of fatalities directly linked to pesticides at the Poison Control centre were reported as 
paraquat poisoning.

In spite of these findings, direct and indirect impacts of environmental pesticides on human health 
remain vastly under-researched and under-reported.”

A biological monitoring study carried out in 2009, followed by an exposure assessment in 20�0, identified 
that the use of chlorpyrifos by rice farmers was likely causing adverse impacts on their health.88, 89 
chlorpyrifos has recently been banned in vietnam.

A recent study90 using finger-prick tests to determine blood levels of acetylcholinesterase (Ache) identified 
that 33.9% of those sampled were at significant risk from exposure to organophosphate and carbamate 
insecticides. these figures were significantly lower than in thailand (59.7%) and Laos (76.9%). However, this 
test does not identify risks from other pesticides, only that of organophosphates (ops) and carbamates. 
According to the authors, the reason for the lower level of risk in vietnam, as assessed by Ache levels, is 

83. H������� D�� ��������m ��� ������� ��� ��������� N�� ��������� N�� �y�������� ��� �� ���� ��� LL�� �������� ��� ������� �. ���1..	 H�������	D��	��������m	���	�������	���	���������	N��	���������	N��	�y��������	���	��	����	���	LL��	��������	���	�������	�.	���1.	
������������	����	���	������	�m������	��	�����m�����	��	����������	������m��	���	L��	�D���	���������	�����	�	�����v�y	���	���w��������	
����v�������	���	�����	����y�	�����������������	����������������.	PLoS ONE	16(9)��	���58134.		

84.	 ��y����	N�.	���3.	���	w���	��������	�������	v�����������?	������������	N�w����������	1�1��14–16.
85.	 O�����	N�.	���5��	������.	Information on chemical safety and environmental protection: a testing model applicable for safely 

pesticide management. ������	�����������	��	���	������m	N�������	������������	��	��v�����m�����	�������������	H������	������m.
86. D���� H��� N���y�� L��� ����� H��� N���y�� H��� D���� ���� Ly �D�� F���������� �. ��17. ����� ���������� ����� ���-��mm�������� �����������.	 D����	H���	N���y��	L���	�����	H���	N���y��	H���	D����	����	Ly	�D��	F����������	�.	��17.	�����	����������	�����	���-��mm��������	�����������	

��	������m��	�	�������	��	������������. Front Environ Sci	5��58.
87. �������� �H�� ���������� ������ ���� �����x ���� �� �. ��15. I������������ ����� ����������� ��� ������������ �������� �� ��m�� ������ �� ���.	 ��������	�H��	����������	������	����	�����x	����	��	�.	��15.	I������������	�����	�����������	���	������������	��������	��	��m��	������	��	���	

G��������	�������	�������������	�	��y����m����	���v��w.	Environ Health	14��43.
88. ������ D��� ������� D�� ������� G�� H����� ��� ����� ��� ������ ��� ���y�w������� ��� ��� �. ��1�. ����������� m����������� ��� �������y��������.	 ������	D���	�������	D��	�������	G��	H�����	���	�����	���	������	���	���y�w�������	���	���	�.	��1�.	�����������	m�����������	���	�������y��������	

�x��������	��	�����	�����m�����	��	������m.	Chemosphere	87���94-3��.
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9�.	 H�������	��	��.	����y	��	��������.	D���	�����	�����m	��������������	�y	H�������	D��	��	����	���������	N��	�y�������	���	�������	�.	����.	
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not yet established. it could be due to a delay between exposure and testing, and/or it may be an artifact 
of testing rather than a picture of the true situation. 

4.4.1		Information	from	Boedeker	et	al	(2020)
Boedeker et al (2020) found only four studies post-2006 that were appropriate for estimating uAPP in 
vietnam. these four studies on farmers and workers were averaged without weighting to arrive at a 
percentage occupational morbidity of 57.35%, with a range from 30% (based on 300 farmers) to 80% 
(based on 534 farmers). 
 thong & Phong 20��9� – 45 farmworkers in rice cultivation in the Mekong delta: vinh Hanh, vinh Binh, 

and vinh An chau in the thanh district of An giang.
 schreinemachers 20�792 – 300 farmers growing vegetables, region not specified. 
 FAo 20�393 – 25� farmers in Hanoi and thai Binh, crops not specified. 
 rengam 20�894 – 534 farmers in Hai Hau in nam dinh province and Ao sen and dong cham in thai 

nguyen province growing rice and vegetables. 

4.4.2		Information	from	recent	peer-reviewed	publications
only one recent peer-reviewed study could be located:
 nguyen et al (20�7)95 – ��5 vegetable growers (78% men) in the don duong, duc trong and da Lat 

districts of the Lam dong province, central Highlands region.

4.4.3		Information	from	PANAP	community	monitoring	reports
rengam et al (20�8) reported two cPAM studies, in 20�5 and 20�7. Four other cPAM studies are reported 
here:
 rcrd, cgFed, srd, PAnAP (20�5)96 – 335 farmers (48.7% men and 5�.3% women) in three ecological(48.7% men and 5�.3% women) in three ecological 

regions: An giang, nam dinh, and Phu tho provinces. these provinces represent the Mekong delta 
region, the plains of the red river delta, and the midland mountainous region. this study was carried 
out by An giang university’s research center for rural development (rcrd), the research centre 
for gender, Family and environment in development (cgFed), and the centre for sustainable rural 
development (srd). the majority of pesticide sprayers in nam dinh and Phu tho were women, while 
those in An giang were men. 

 cgFed, srd, PAnAP (2020)97 – two separate studies:
 in 20�8, cgFed conducted a cPAM study in the Hai Hau and nghia Hung districts of nam dinh 

province in north vietnam, to document the health impacts of pesticides on schoolchildren. �40 
junior high school pupils from schools that are surrounded by rice fields were interviewed. 98.6% of 
students reported exposure to pesticides in their home or at school, with 9�.4% reporting symptoms 
of uAPP. 

 At the same time, srd and the Phu Luong district Agricultural extension station and school 
authorities initiated a cPAM study in Phu Luong district, northeast vietnam, of 80 school students 
and 20 teachers from schools located within agricultural villages. 97.5% of students reported 
exposure to pesticides, including 32.5% who entered newly sprayed fields and ��.2% who mixed 
pesticides with their bare hands; 36.2% reported vomiting after exposure. 

91. ������ ���� ������ L�. ��11. Im������ ��� ���������� ����������� �� ��� ������ ��� ������ ������������� �� �� G����� ����v������ ������m..	 ������ ���� ������ L�. ��11. Im������ ��� ���������� ����������� �� ��� ������ ��� ������ ������������� �� �� G����� ����v������ ������m.������	����	������	L�.	��11.	Im������	���	����������	�����������	��	���	������	���	������	�������������	��	��	G�����	����v������	������m.	
����������	�������	�����	������	D�v����m�����	��	G�����	U��v�������y��	������m.

9�.	 ���������m��������	���	����	H-���	N���y��	����	��������	���	�������	L��	G����m	���	��	��.	��17.	��� m��� �� ������? �������������	m���	��	������?	����������	
����������	���	��m����������	v���������	�����m�����	��	����������	�����.	Sci Total Environ	593-594��47�–7.

93.	 F�O. ��13. �m��w������� F���m����� �� ������ ���������� U���. ���������� F��� ��� �������������� O�������������� ��� ��� U�����F�O.	��13.	�m��w�������	F���m�����	��	������	����������	U���.	����������	F���	���	��������������	O��������������	���	���	U�����	
N�������.	F�O	���������	I��/����������	�����	���������	���������mm�	��	�����.	F�O	���������	O�������	�����	�����	���	���	����������	
��������.	https://www.researchgate.net/publication/259080275_empowering_Farmers_to_reduce_Pesticide_risks

94.	 ������m ��� ��������� ���� ���j��� I. ��18. O�� �������� ��� ����������� �������������y ��� ��� ���������m���� I��������y. ��N �����������m	���	���������	����	���j���	I.	��18.	O��	��������	���	�����������	�������������y	���	���	���������m����	I��������y.	��N	�����	
����������	�������.	https://panap.net/20�8/�0/of-rights-and-poisons-accountability-of-the-agrochemical-industry/

95.	 N���y�� ���� ����m������������� �L�� N���y�� �D. ��17. ���������� ���� ��� ������ ���������� �m���� ��m���-������ ��mm�������N���y��	����	����m�������������	�L��	N���y��	�D.	��17.	����������	����	���	������	����������	�m����	��m���-������	��mm�������	
v���������	�����w�����	��	���	��������	���������	��������	���	������m.	Res on Crops	18(3)��497-5�7.

96.	 ���D��	�GF�D�� ��D�� ��N��. ��15. ���w�������� �������� ��� ��������� (���) ��w������ ��� U��� ��� �������y�������� ����GF�D��	��D��	��N��.	��15.	���w��������	��������	���	���������	(���)	��w������	���	U���	���	�������y��������	���	
���������	���	������	Im����	��	H�m��	H�����	���	���	��v�����m���.	��N	�����	����������	�������.

97.	 �GF�D�� ��D�� ��N��. ����. ������ ������������ �x�������� �� ������������ �� ������m�� � ����y �� ������ D�����������. ��N ������GF�D��	��D��	��N��.	����.	������	������������	�x��������	��	������������	��	������m��	�	����y	��	������	D�����������.	��N	�����	
����������	�������.

https://www.researchgate.net/publication/259080275_Empowering_Farmers_to_Reduce_Pesticide_Risks
https://panap.net/2018/10/of-rights-and-poisons-accountability-of-the-agrochemical-industry/
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 cgFed, PAnAP 202098 – also a combination of two studies:
 20�8 in Hai Hau (Hai Long, Hai son, and Hai cuong communes) and nghia Hung (nghia Minh and 

Hoang nam communes) – 200 farmers (�02 women)
 20�9 in Hai Hau – case studies of �� survivors of pesticide poisoning

 diyana et al 202299 – in 202�, PAnAP worked with partner organisations cgFed to conduct a study 
in Hai Hau (52 farmers) and with srd to conduct a study in thuan chau (5� farmers, mainly rice and 
coffee growing). 

4.4.4		Summary	of	prevalence
table 4.� below summarises the information on prevalence of uAPP by Boedeker et al (2020) together 
with the new information provided in this review.

Table 4.1: Estimation of prevalence of UAPP in Vietnam

Study Review	
status Year	 Sample	 Population Morbidity	 Symptom	

range

thong & Phong 20�� peer* ? 45 workers 60.00% highest

schreinemachers 20�7 peer 20�5 300 farmers 30.00% highest

rengam 20�8 20�5-�7 534 farmers 84.00% any

nguyen et al 20�7 peer 20�6 ��5 farmers 33.00% highest

rcrd et al 20�5 cM** 20�5 335 farmers 82.00% any

cgFed et al 2020 cM
20�8
20�8

�40
�00

children
children + teachers

9�.40%
36.20%

any
vomiting

cgFed et al 2020b cM 20�8 200 farmers 72.40% any

diyana et al 2022 cM 20�9
Hai Hau: 52
thuan chau: 5� 

farmers
farmers

26.92%
78.00%

any
any

Average farmers & workers
children

58.29%
63.80%

*	Peer	= Peer-reviewed journal publication	

**CM = community monitoring study
Limitations: three studies show morbidity only for the highest prevalence symptom, one study shows only 

one symptom, and the rest show the occurrence of any symptom. the three studies are likely to slightly 
underestimate the percentage of morbidity, as not all poisoning symptoms are experienced by all those 

affected, and should be regarded as a minimum level of uAPP. 

Table 4.2: Estimation of UAPP in Vietnam

Population	 Year	 Population	
size	 Fatal Non-fatal

(estimated)
Total	
cases Morbidity

total population 20�9 96,462,�08 ?
Agri labour force 20�9 20,805,540 ? �2,�27,549 58.29%
children – total 20�9 2�,7�6,369 ?
children – rural�00 20�5–20�6 �4,332,803 ? 9,�44,328 63.80%

source of population data: the world Bank data Bank. Population estimates and Projections.  

https://databank.worldbank.org/source/population-estimates-and-projections/type/tABLe/preview/on Accessed dec 2020.

the newly derived prevalence amongst farmers and workers of 58.29% uAPP – equating to �2,�27,549 
farmers and workers – is slightly higher than what was derived by Boedeker et al, of 57.35%, indicating 
that even with the more recent studies added, uAPP is not decreasing in vietnam. the true incidence of 
uAPP is likely to be higher than this because 3 of the 9 studies reported only the prevalence of the most 

98.	 �GF�D	&	��N��.	����.	�	��mm����y-������	����������	������	m�����������	(����)	��	H��	H��	���	N�����	H����	������������	N�m	
D���	����v����.	����������	�������	�����	G��������	F�m��y	���	��v�����m���	��	D�v����m�����	��N	�����	����������	�������.

99.	 	D�y��� ��� ��j������� D�� ������ ��� ������m ��� ��v���� �. ����. F���� ����v�y�� U��� ��� Im������ ��� ������������ �� F���� �����������D�y���	���	��j�������	D��	������	���	������m	���	��v����	�.	����.	F����	����v�y��	U���	���	Im������	���	������������	��	F����	�����������	
��	�����.	��N	�����	����������	�������.	��������//�������.�����.���/�������������/F����-����v�y-����-���-�m������-���-������������.����

https://databank.worldbank.org/source/population-estimates-and-projections/Type/TABLE/preview/on
https://files.panap.net/resources/Field-Survey-use-and-impacts-of-pesticides.pdf
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common symptom, not for the occurrence of any symptom – not all symptoms are experienced by all 
those experiencing poisoning. 

new in this review is information on uAPP in children: the 9�.4% prevalence amongst school children 
in one district and 36.2% vomiting amongst students and teachers in another district (in other studies, 
vomiting is usually one of the least reported symptoms). these are extraordinarily high levels of pesticide 
poisoning that simply should not be happening because they threaten the health and welfare of these 
children throughout their lives. what this information shows is that more than 9 million rural children are 
experiencing pesticide poisoning. 

4.5	Pesticides	implicated	in	UAPP

table 4.3 lists all the pesticides identified in the studies reviewed here, including whether they were 
commonly used, linked with symptoms, and are HHPs and/or banned in the eu. Here are some additional 
information:
 thong & Phong (20��)�0� – one respondent reported feeling ill after spraying Kinelux (quinalphos), 

falling unconscious on the way home, and being hospitalised. 
 rcrd et al (20�5)�02 – one farmer was hospitalised for five days after being splashed on the face with 

emamectin benzoate when the bottled was opened; six months after the incident, the farmer is still 
unable to see clearly.

 Houbraken et al (20�6)�03 – this study on pesticide knowledge and horticultural practices in growing 
strawberries and chrysanthemums in the da Lat region found 62 different active ingredients being 
used, only a small number of which were identified in the paper.�04

	 rengam et al (20�8)ngam et al (20�8)am et al (20�8)�05 – the 20�5 study in Hai Hau identified the following pesticides being used 
when poisoning occurred: buprofezin + imidacloprid, glyphosate, emamectin benzoate, imidacloprid, 
imidacloprid + nitenpyram + pymetrozine, and alpha-cypermethrin. one of the farmers had to be 
rushed to the hospital after spraying buprofezin, whilst another farmer suffered from blurred vision 
two months after spraying alpha-cypermethrin. 

	 sattler et al 20�8�06 – the methodologies involved in this study include retrieving discarded pesticide 
packaging and interviewing farmers to identify pesticides being used on �7 rice fields in two rice 
growing areas – specifically, Hai duong and vinh Phuc in northern vietnam – in 20�4-20�5. they 
identified 74 different active ingredients, with a range of 4 to 40 per farm (average = �9), noting high 
usage of pesticides. All farms were using pesticides banned in europe. 
 the most commonly applied pesticide was the fungicide niclosamide, which was applied on �4 

sites, followed by the herbicide bensulfuron-methyl (�2 sites), the herbicide quinclorac (�2 sites), 
the insecticide cypermethrin (�� sites), and the fungicide hexaconazole (�� sites).

 Pesticides applied in the highest quantity were the insecticides chlorpyrifos (7��.74 g) and 
nereistoxin (547.2 g), and the fungicides niclosamide (464.39 g) and isoprothiolane (278.3 g).

 in general, oPs, pyrethroids, and carbamates were the most commonly and frequently used by 
rice farmers.

1��.	 �w�-��������	������m ���������� ��� ������� ����������� ���� F�O����. F��� ��� �������������� O�������������� ��� ��� U����� N�������.������m	����������	���	�������	�����������	����	F�O����.	F���	���	��������������	O��������������	���	���	U�����	N�������.	
��������//www.����.�����/���������/��/#�������y/�37	.	����������	N�v�m����	15��	����.

1�1. ������ ���� ������ L�. ��11. Im������ ��� ���������� ����������� �� ��� ������ ��� ������ ������������� �� �� G����� ����v������.	 ������	����	������	L�.	��11.	Im������	���	����������	�����������	��	���	������	���	������	�������������	��	��	G�����	����v������	
������m.	����������	�������	�����	������	D�v����m�����	��	G�����	U��v�������y��	������m.

1��.	 ���D��	�GF�D�� ��D�� ��N��. ��15. ���w�������� �������� ��� ��������� (���) ��w������ ��� U��� ��� �������y�������� ����GF�D��	��D��	��N��.	��15.	���w��������	��������	���	���������	(���)	��w������	���	U���	���	�������y��������	���	
���������	���	������	Im����	��	H�m��	H�����	���	���	��v�����m���.	��N	�����	����������	�������.

1�3.	 H���������	���	���w����������	I��	F�v���y	D��	���	L�����	����	���������	�.	��16. ���������� ���w������ ��� ��������� �m������16.	����������	���w������	���	���������	�m����	
horticultural workers in the Lâm ÐôÌng region, Vietnam: A case study of chrysanthemum and strawberries. Sci Tot Environ	
55���1��1-9.

1�4.	 H���������	���	���w����������	I��	F�v���y	D��	���	L�����	����	���������	�.	��16. ���������� ���w������ ��� ��������� �m������16.	����������	���w������	���	���������	�m����	
horticultural workers in the Lâm ÐôÌng region, Vietnam: A case study of chrysanthemum and strawberries. Sci Tot Environ	
55���1��1-9.

1�5. ������m ��� ��������� ���� ���j��� I. ��18. O�� �������� ��� ����������� �������������y ��� ��� ���������m���� I��������y. ��N �����.	 ������m	���	���������	����	���j���	I.	��18.	O��	��������	���	�����������	�������������y	���	���	���������m����	I��������y.	��N	�����	
����������	�������.

1�6. �������� ��� ���������� ��� F������� ���� ������� ��� F�������� �. ��18. ���������� ��v�������y �� ����� �����w���� ������� ��� N��������� ������m..	 ��������	���	����������	���	F�������	����	�������	���	F��������	�.	��18.	����������	��v�������y	��	�����	�����w����	�������	���	N���������	������m.	
Paddy Water Environ	16(�)��339-5�.
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 cgFed, srd, PAnAP (2020)�07 – have cases studies of survivors of pesticide poisoning in 20�9, includinghave cases studies of survivors of pesticide poisoning in 20�9, including 
the following:
 A farmer and the farmer’s family fell ill after eating morning glory leaves that had been growing 

next to a field that was sprayed with hexaconazole four days earlier; the farmer required hospital 
treatment.

 those who sprayed isoprothiolane experienced dizziness, sweating, and irritation.
 those who sprayed the pesticides isopothiolane and abamectin experienced severe tiredness.

 truong et al (202�)�08 – the environmental impact Quotient (eiQ) model, developed by Kovach et al�09at 
cornell university, was applied in identifying the pesticides used in mango cultivation in southern 
vietnam and which are posing the greatest health risk to farmers. these pesticides were paclobutrazol, 
mancozeb, propiconazole, ziram, and carbendazim.

 galli et al (2022)��0 – at least 96.2% of the participants in the Mekong delta area had used at least one 
wHo class ii (moderately hazardous Ld50 50-2000) pesticide during the past year. 

 diyana et al (2022)��� – one woman who reported multiple symptoms of dizziness, blurred vision, 
hand tremors, headache, excessive sweating, sleeplessness or insomnia, and skin rashes had 30 
years’ experience in pesticide spraying and used deltamethrin, emamectin benzoate, hexaconazole, 
nitenpyram, and isoprothiolane on her farm.

table 4.3 below lists the pesticides found to be in use in the studies specifically for vietnam. it also 
differentiates pesticides that are most commonly used, those reported to be applied in the highest 
quantities or associated with the highest exposure or risk, and those that caused symptoms of uAPP. it 
also identifies those that are regarded as HHPs, especially with regard to acute toxicity, and those that 
have been banned (or refused approval) in the european union, especially for acute toxicity.

1�7.	 �GF�D�� ��D�� ��N��. ����. ������ ������������ �x�������� �� ������������ �� ������m�� � ����y �� ������ D�����������. ��N ������GF�D��	��D��	��N��.	����.	������	������������	�x��������	��	������������	��	������m��	�	����y	��	������	D�����������.	��N	�����	
����������	�������.

1�8.	 �������� H�� ���m N��� N���y�� ��. ���1. I����������� ��� ���������m������ �� ������ ��� �������y �� ������m���� m�������������	H��	���m	N���	N���y��	��.	���1.	I�����������	���	���������m������	��	������	���	�������y	��	������m����	m�����	
�����v�����. Sci World J 64343�9.

1�9.	 	��v���	���	���������	���	D�����	���	�����	�.	199�.	�	m�����	��	m��������	���	��v�����m�����	�m����	���	������������.	NY Food Life Sci 
Bul	139��1-8.

11�.	 G���� ��� �������� ���� D������ ��� F�����m��� ��� H�y�� ��� ���� ��� ���mm ��� ����������� ��� H�y�� ���� L����� G. ����.G����	���	��������	����	D������	���	F�����m���	���	H�y��	���	����	���	���mm	���	�����������	���	H�y��	����	L�����	G.	����.	
����������m���	���	����������	�������y	���w������	���	�����������	��	������m��	�	��������-����������	�����y	���	��m����������	�����m�����	��	���	
�������	D����.	J Occup Environ Hyg	19(9)��5�9-�3.

111.	 D�y��� ��� ��j������� D�� ������ ��� ������m ��� ��v���� �. ����. F���� ����v�y�� U��� ��� Im������ ��� ������������ �� F���� �����������D�y���	���	��j�������	D��	������	���	������m	���	��v����	�.	����.	F����	����v�y��	U���	���	Im������	���	������������	��	F����	�����������	
��	�����.	��N	�����	����������	�������.	��������//�������.�����.���/�������������/F����-����v�y-����-���-�m������-���-������������.����

 https://files.panap.net/resources/Field-Survey-use-and-impacts-of-pesticides.pdf
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table 4.4 summarizes the 72 pesticides found to be in use on crops that are most likely to be responsible 
for much of the uAPP in vietnam. the government has already banned six of them:��4

	 trichlorfon in 20�7
	 paraquat in 20�9 
	 glyphosate in 2020
	 chlorpyrifos and fipronil in 202�
	 endosulfan
	 2,4-d

the government has also banned carbofuran, which was not found, and carbendazim and thiophanate-
methyl, which were in use but less likely to be contributing to uAPP, although may be responsible for 
other negative impacts including chronic health effects and environmental damage.

that leaves 63 pesticides still in use, likely to be causing the high levels of uAPP, according to this analysis. 
refer to table 8.3 in the summary for priorities for banning.

4.8		Pesticide	Management	in	Vietnam	

vietnam adopted the international code of conduct on the distribution and use of Pesticides, of the Food 
and Agriculture organization, in �990 and issued a comprehensive decree on pesticide management in 
�993.��5 However, its implementation of the code remains patchy, exposing farmers, workers, children, 
communities, and the environment to the impacts of unnecessary pesticide use, which jeopardises 
health, welfare, livelihoods, and human rights. there are two areas of concern where the code is not being 
implemented:
	 Article 3.6 Pesticides whose handling and application require the use of personal protective equipment 

that is uncomfortable, expensive, or not readily available should be avoided, especially in the case of 
small-scale users and farm workers in hot climates. 

	 Article 7.5 Prohibition of the importation, distribution, sale, and purchase of highly hazardous pesticides 
may be considered if, based on risk assessment, risk mitigation measures or good marketing practices 
are insufficient to ensure that the product can be handled without unacceptable risk to humans and the 
environment.

implementation of Article 3.6 of the code would be the single most important step in reducing uAPP 
in vietnam. it is clear from the numerous studies carried out in vietnam that adequate PPe is not worn 
by most farmers, and will never be. Article 7.5 provides further basis for banning pesticides involved in 
uAPP. in recent years, the government has banned several HHPs, including paraquat, glyphosate, and 
chlorpyrifos – the PAn consolidated List of Banned Pesticides lists 42 bans for vietnam.��6 However, there 
are many more being used, and some of these are likely to be causing uAPP. 

in 20�7 and 20�8, the government of vietnam established several decrees and policies that support 
organic farming,��7, ��8 paving the way for the development of organic farming as a means for reducing 
exposure to toxic pesticides.

114.	 ������ L��� ��� ��. ����. H�����y H����������� ������������ �� ������m�� � ����������� ����y�����. ���������� ������� ����� ������������	L���	���	��.	����.	H�����y	H�����������	������������	��	������m��	�	�����������	����y�����.	����������	�������	�����	������	
D�v����m�����	��	G�����	U��v�������y��	������m;	H�����	���	���������������	�����y	����������	I�����������	U��v�������y	���	�����m����	H�	
���	����	���y��	������m;	I��N.

115.	 ������m	���	���������	����	���j���	I.	��18.	O��	��������	���	�����������	�������������y	���	���	���������m����	I��������y.	��N	�����	
����������	�������.	

116.	 ��N.	����.	��N	I�������������	�������������	L����	���	������	������������.	��N	�����	����������	�������.	��������//���-��������������.
�����/���-��������������-�������������-�����-���-������-������������/

117. Decision No.1393/QĐ-TTg on approval of national strategies on green growth dated September 25, 2015, stipulating the 
imperative to implement sustainable organic agriculture solutions; Decree 109/2018/NĐ-CP dated August 29, 2018 on organic 
farming; the Ministry of Science and Technology released Decision 3883/QĐ-BKHCN (December 29, 2017) and Decision 
3965/QĐ- BKHCN (December 26, 2018), stipulating organic farming production criteria. As reported by Phong & Tran 2020. 

118.	 ������	L���	�����	�D��	L����	��.	���1.	����������v���	�����	���������	H�����y	H�����������	������������	��	����	�������������	�����	���	���	
��	G�����	����v������	������m.	����������	�������	�����	������	D�v����m�����	��	G�����	U��v�������y	–	������m	N�������	U��v�������y��	
H�	���	����	���y.

https://files.panap.net/resources/Field-Survey-use-and-impacts-of-pesticides.pdf
https://files.panap.net/resources/Field-Survey-use-and-impacts-of-pesticides.pdf
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4.9		Conclusions

it is clear that, although uAPP appears to be lower in vietnam than in some other neighbouring countries, 
it is still unacceptably high, and that the government must take action to resolve the problem.

in vietnam, there is high usage of pesticides, including HHPs and pesticides banned in their country 
of origin. in particular, there is high usage of pesticides that require the use of PPe, which is seldom 
worn to the required standard. relying on education to ensure farmers wear the correct PPe has failed 
to solve the problem – and never will: the PPe is hot, uncomfortable, expensive and, even if it is worn, 
it does not provide complete protection.��9 resources used for education on spraying would be more 
beneficially directed to training farmers in agroecological management of pests, diseases, and weeds. 
the government’s decrees and policies that support organic farming are welcomed and should form a 
basis for steering farmers away from harmful pesticides.

As the agricultural sector in vietnam consists predominantly of small-scale farmers, there should be 
no place for pesticides that require the use of PPe. the government must follow Article 3.6 of the 
international code and prevent the sale of these pesticides, since the pesticide industry has failed to 
act ethically and take responsibility for ceasing sales of pesticide that require PPe in countries where 
it is known that farmers do not use it. A plan to phase out all HHPs and assist farmers to transition to 
agroecology should be developed, and the import of pesticides that have been banned in their country 
or region of origin – whether it be the eu, india, or china – should be banned.

this chapter has attempted to identify the pesticides that are most likely causing the problem in vietnam. 
Apart from the community monitoring studies carried out by PAnAP and its partners, there are very few 
studies focussing on health impacts and the pesticides that cause them. 

the vietnam government has been proactive recently in banning a number of HHPs that are likely 
contributing to uAPP. it has, therefore, shown itself willing and able to address the problem, although more 
HHPs needed to be banned now to better protect farmers, workers and their communities, consumers, 
and the environment.

4.10		Recommendations	for	Vietnam

�. Ban the pesticides in the short List (table 4.4) to reduce the level of uAPP, beginning with the priority 
pesticides (refer table 8.2).

2. Ban pesticides banned by the eu.
3. Ban any other pesticides that were banned in their country of origin, e.g., china, india, and Brazil.
4. Phase out other HHPs responsible for chronic health and environmental impacts.
5. Fully implement Article 3.6 of the code by ensuring pesticides that require PPe are not available to 

farmers in vietnam.
6. replace these pesticides with agroecology, including shifting resources from training farmers in using 

sprays to training them in implementing agroecological practices that prevent the need for highly 
toxic pesticides, and enabling farmers to take advantage of organic methods and resources. 

119.	 G���������� ��� L������� ��� �������� ��� �������� ��� ���� N�� D������-L���������x ��� �������� F���� ���� ������ �N�� ��m��� O�� �����G����������	���	L�������	���	��������	���	��������	���	����	N��	D������-L���������x	���	��������	F����	����	������	�N��	��m���	O��	�����	
I��	L������y	���	G���y	L��	G�������4	F��	�����	N.	����.	���������	���v��w	���	���	�����	���	���	��	���	����v������	���	��������	��������	��	
���������������	����������	����.	Safety Sci	1�3��1�45�7.
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5.  Lao PDR

Lao People’s democratic republic or Lao Pdr/Laos is a landlocked south-east Asian country with a 
total land area of 236,800 sq km, surrounded mainly by vietnam and thailand but also bordering 
cambodia in the south and china and Myanmar in the north. nearly two-thirds of the 7,262,300 

population live in rural areas (4,579,660 in 202�).�20

At present, 72% of the agricultural land is dedicated to rice production, with other important crops being 
maize, coffee, sugarcane, cassava, sweet potato, and industrial tree crops such as rubber, eucalyptus, 
acacia,�2� and more recently, bananas.�22

According to the word Bank, 6�% of employment in 20�9 was in agriculture (59% of male employment 
and 64% of female employment).�23

study areas:
Kham district of Xiengkhouang province in north-eastern Laos

Houn district, oudomxay province, northern Laos

1��.	 F�O����.F�O����.	��������//www.����.�����/���������/��/#�������y/1��.	F���	���	��������������	O��������������	���	���	U�����	N�������.	
����������	N�v	15.	

1�1.	 F�O.	����.	L����	��	�	�������.	F���	���	��������������	O��������������	���	���	U�����	N�������.	��������//www.����.�����/�����/����-��-
�����/�����-��-�-�������/��/.	����������	O��	1.

1��.	 ����w����� ��� ��v���� ��� �����m��y ��� �������� ��� ��������x��y����� ��� ���m����� ��� D��v����xy ��� ������m��y �������w�����	���	��v����	���	�����m��y	���	��������	���	��������x��y�����	���	���m�����	���	D��v����xy	���	������m��y	���	
����v����	�.	���1.	��v�����m�����	�������	�����m	����������	U�����	���	�����	���	��mm�������	������	F���m����	��	N���������	L��	
D��.	I��I	����������	�������	177.	��������//www.�wm�.�������.�����/�������������/�wm�-�����������-����������/�wm�-�����������-����.

1�3.	 ������	����	��������//����.w���������.�����/����������/�L.�G�.���L.Z�?����������=L�.	����������	O��	1.	

https://www.fao.org/laos/fao-in-laos/laos-at-a-glance/en/
https://www.fao.org/laos/fao-in-laos/laos-at-a-glance/en/
https://www.iwmi.cgiar.org/publications/iwmi-research-reports/iwmi-research-rep
https://data.worldbank.org/indicator/SL.AGR.EMPL.ZS?locations=LA
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Lao’s rich biodiversity is an indispensable source of food and income for the country’s rural poor. However, 
food security is a major issue. About 80% of the rural population are subsistence farmers relying on rice, 
livestock, and a collection of wild foods. yet, agricultural production is becoming more commercialised, 
with about 33% of farmers now producing mainly to sell.�24 

However, the transition of Laotian agriculture from subsistence to commercial has been accompanied 
by rapid and uncontrolled increase in pesticide use. it is difficult to get accurate up-to-date information 
on what and how much pesticide is in use. Average pesticide application is said to be lower than in 
neighbouring countries and was reportedly 0.� kg/ha in 20�5 compared to 2.8 kg/ha in cambodia, 
8.4 kg/ha in thailand, and �6.2 kg/ha in vietnam.�25 note that this was based on import statistics, and 
illegal importation of unregistered, even banned pesticides is commonly regarded as accounting for a 
substantial proportion of pesticide imports in Laos, with legal imports likely to be “only a fraction of the 
total imported”.�26 thus, the actual rates of usage are likely to be much higher.�27

in 20��-20�3, PAnAP and partner organisation the sustainable Agriculture and environment 
development Association (sAedA) carried out a survey of illegal pesticides in Laos, specifically in 
three areas bordering thailand, china, Myanmar, and vietnam.�28 they found that 85% of the pesticide 
products in Xiengkhouang province, bordering china, had chinese labels. Banned pesticides being 
sold included methomyl and paraquat, carrying chinese and thai labels.

Pesticide use has been increasing rapidly; legal insecticide imports increased from 0.08 tonnes in 2006 
to �9.53 in 20�2, whilst for herbicides, it was 0.4 to 23.58 tonnes over the same time period.�29 shattuck 
(202�)�30 reported a “stunning increase” in the use of agrichemicals, with legal pesticide imports increasing 
by more than 3,600% between 2006 and 20�6 – this translated from “near zero pesticide use to 2-3 times 
the recommended rates of application on average over �0 years”. this dramatic increase in pesticide 
imports accompanied the rapid conversion, over the last �0 years in the country’s north, of “forests, fields, 
and fallows to monocultural maize destined for feedlots in china and cambodia.”�3�

According to the international water Management institute,�32 commercial banana farming, which relies 
on intensive use of agrochemicals, has rapidly expanded in the northern provinces of Laos since 2008, 
with ensuing increase in pesticide use. environmental contamination with imidacloprid and paraquat was 
found in association with these farms. 

Although this intensive use of pesticides is primarily associated with commercial maize and banana 
cropping, it is also reported to have spread to subsistence and local market crops as well, including for 
paddy rice, upland rice, and vegetables.�33 

1�4.	 F�O����. ����. L�� ��������� D�m�������� ��������.F�O����.	����.	L��	���������	D�m��������	��������.	��������//www.����.�����/���������/��/#�������y/1��	����������	O��	1.
1�5.	 ����w����� ��� ��v���� ��� �����m��y ��� �������� ��� ��������x��y����� ��� ���m����� ��� D��v����xy ��� ������m��y �������w�����	���	��v����	���	�����m��y	���	��������	���	��������x��y�����	���	���m�����	���	D��v����xy	���	������m��y	���	

����v����	�.	���1.	��v�����m�����	�������	�����m	����������	U�����	���	�����	���	��mm�������	������	F���m����	��	N���������	L��	
D��.	I��I	����������	�������	177.	��������//www.�wm�.�������.�����/�������������/�wm�-�����������-����������/�wm�-�����������-����

1�6.	 ������������	���	�y������x�y	���	���������v����	I��	�y�����	���	���mm������	���	���yv����	���	������������m	���	H��������������	���	
��������	���	���������	�.	��18.	����������	U���	��	L��	�D���	H�����	���	��v�����m�����	Im������.	L��	U�����	������	��v������y	
����v���	(LU���).	������//www.�������.�����

1�7.	 ����w�����	���	��v����	���	�����m��y	���	��������	���	��������x��y�����	���	���m�����	���	D��v����xy	���	������m��y	���	
����v����	�.	���1.	��v�����m�����	�������	�����m	����������	U�����	���	�����	���	��mm�������	������	F���m����	��	N���������	L��	
D��.	I��I	����������	�������	177.	��������//www.�wm�.�������.�����/�������������/�wm�-�����������-����������/�wm�-�����������-����	

1�8.	 �á�������	���	�������	���	��������y	���	�������m	���	�����	�.	��13.	I�������	����������	������	��	���	�������	�������������	�����	
��������	�����m	��m�����	���	L��	D��.	��D����	���D�	���	��N	�����	����������	�������.	

1�9.	 ������������	���	�y������x�y	���	���������v����	I��	�y�����	���	���mm������	���	���yv����	���	������������m	���	H��������������	���	
��������	���	���������	�.	��18.	����������	U���	��	L��	�D���	H�����	���	��v�����m�����	Im������.	L��	U�����	������	��v������y	
����v���	(LU���).	������//www.�������.�����	

13�.	 ��������	�.	���1.	�����y	����j�������	�m����m���	���	��������	���w��������	��	���	������	����	���	����������.	Geoform	1�3��153-61.
131.	 ��������	�.	���1.	�����y	����j�������	�m����m���	���	��������	���w��������	��	���	������	����	���	����������.	Geoform	1�3��153-61.
13�.	 ����w�����	���	��v����	���	�����m��y	���	��������	���	��������x��y�����	���	���m�����	���	D��v����xy	���	������m��y	���	

����v����	�.	���1.	��v�����m�����	�������	�����m	����������	U�����	���	�����	���	��mm�������	������	F���m����	��	N���������	L��	
D��.	I��I	����������	�������	177.	��������//www.�wm�.�������.�����/�������������/�wm�-�����������-����������/�wm�-�����������-����	

133.	 ������������	���	�y������x�y	���	���������v����	I��	�y�����	���	���mm������	���	���yv����	���	������������m	���	H��������������	���	
��������	���	���������	�.	��18.	����������	U���	��	L��	�D���	H�����	���	��v�����m�����	Im������.	L��	U�����	������	��v������y	
����v���	(LU���).	������//www.�������.�����

https://www.iwmi.cgiar.org/publications/iwmi-research-reports/iwmi-research-rep
http://www.laofab.org
https://www.iwmi.cgiar.org/publications/iwmi-research-reports/iwmi-research-rep
http://www.laofab.org
https://www.iwmi.cgiar.org/publications/iwmi-research-reports/iwmi-research-rep
http://www.laofab.org
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5.1		Conditions	of	use

when shattuck�34 conducted a survey in the Kham district of Xiengkhouang province in north-eastern 
Laos – a centre of smallholder maize growing – she found that there had been multiple efforts to train 
farmers in the safe use of pesticides. despite this, many farmers did not wear the necessary PPe because 
of the heat. the need to repair leaking equipment resulted in pesticide exposure to hands. some people 
simply mixed pesticides with their bare hands. some people did wear masks but suffered acute poisoning 
symptoms anyway. shattuck (202�) describes the condition under which herbicides were being mixed in 
some areas:

“young men in teams of two and three will be mixing herbicides in blue tarps strung up over 
bamboo frames in the streambeds, yellow pipes like long snakes delivering their milky waters 
to silver spray nozzles high on the slopes. Herbicides are mixed from their concentrated forms 
in these tarps with long sticks and small red pumps to suck up the surface waters as they run 
down the limestone hills. the teams work in pairs – mostly young men – one manning the 
small pumps sucking up the herbicide mixed up in the tarps, the other sometimes 500m up 
the slope, coating the landscape with droplets of spray. they wear hats and cotton gloves, long 
sleeve cotton shirts or cheap chinese fleece jackets. Most wear cotton masks or fabric tied 
around their face.” 

Atrazine was one such herbicide she found being mixed in this manner. Although shattuck reported 
that she didn’t witness carelessness, what she did observe was very far from appropriate practice or 
protection. this method of mixing and application is believed to be resulting in application rates 2-4 
times the recommended rates.�35 

Photos from the Laos upland rural Advisory service (LurAs)�36 depicting this operation show men with 
just flipflops on their feet, bare lower legs and arms, and bare hands but with cloth masks on. Men carrying 
out the actual spraying have bare hands but are wearing rubber boots. women with knapsack sprayers 
have cloths over their faces and covered arms and legs but bare hands.

A video�37 shows the conditions under which Hmong women were undertaking herbicide spraying 
operation in oudomxay province in May 20�5. in the video, a woman is standing in a river filling a big blue 
drum of water with concentrated herbicides, including paraquat and glyphosate. she has only flipflops 
on her feet and no gloves. A small child walks past her and so does another woman who appears to have 
been bathing in the stream. A woman nearby cooks rice and washes the lid of the pot in the water right 
beside the herbicide mixing drum and containers of herbicide concentrate. Meanwhile, several women are 
further up the slope, one of whom sprays the vegetation wearing gloves, boots, and mask but carelessly 
sprays in the direction of another woman who is handling the hose that leads from the herbicide drum 
and who is wearing only flipflops. the woman who is spraying has gloves on, whilst those handling the 
hose do not. the sprayer walks through the wet vegetation after she has sprayed. then, a youth wanders 
through the stream by the herbicide drum.

A second video�38 shows a small child handling a packet of herbicide, mixing it in a drum with a stick, 
without gloves, and then playing with a younger child in the stream beside the discarded herbicide 
packet.

134.	 �������� �. ���1. �����y ����j������� �m����m��� ��� �������� ���w�������� �� ��� ������ ���� ��� ����������.��������	�.	���1.	�����y	����j�������	�m����m���	���	��������	���w��������	��	���	������	����	���	����������.	Geoform	1�3��153-61.
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shattuck also reported seeing women and children with hands stained purple as a result of sowing maize 
seed treated with a mixture of insecticide, fungicide, and growth promoter. the same stained hands would 
later scoop sticky rice, chop vegetables, and feed children.

5.2		Pesticide	poisoning

the number of studies on the impacts of pesticides on human health in Laos is extremely limited. 

5.2.1	Information	from	Boedeker	et	al	(2020)
only one peer-reviewed published study was available for Boedeker et al (2020):
	 schreinemachers et al (20�7)�39 reported a 39% incident rate for highest symptom incidence, from a 

sample of 300 farmers growing yard-long bean and leaf mustard. 

However, this data was from 2005 so is not used here.

there was not, and still is not, any mortality data available from the wHo cause of death database. 

5.2.2		Information	from	other	peer-reviewed	studies
there is still very little peer-reviewed published information:
	 shattuck (202�)�40 – this survey of maize farmers found a 92% prevalence of uAPP symptoms, which 

included vomiting, skin rashes and burns, hard skin on hands, dizziness, faintness, difficulty breathing 
and “lung problems”, eye irritation, headache, impotence, tiredness, numb lips, dry mouth, bitter taste 
in mouth, loss of consciousness, etc.

	 Hughes et al�4� – their study in Laos, thailand, and vietnam found a high level of risk from 
organophosphate and carbamates in Laos: 76.9% of those sampled in Laos were regarded as at 
significant risk (compared with 59.7% in thailand and 33.9% in vietnam).�42 crops and regions were 
not identified in the published study protocol, nor was a prevalence of symptoms. 

5.2.3		Information	from	PANAP	community	monitoring	reports
in 202�, PAnAP�43 worked with partner organisation sAedA to conduct a study in Kham district, 
Xiengkhouang province involving 52 farmers (59.3% women). However, no information was provided by 
the respondents on symptoms of poisoning. 

5.2.4		Other	information
A 20�5 survey in Xiengkhouang province estimated that farmers applied nearly 50 times the national 
average of herbicides. Blood testing in the same province the following year found that 49% of farmers 
had “unsafe” levels of cholinesterase inhibition caused by exposure to organophosphate and carbamate 
insecticides.�44

residues in food were also a problem, with further testing in Xiengkhouang and in the capital vientiane 
revealing that a higher percentage of people consuming vegetables from the market (45%) had 

139.	 ���������m��������	���	����	H-���	N���y��	����	��������	���	�������	L��	G����m	���	��	��.	��17.	���	m���	��	������?	����������	
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unacceptable levels of cholinesterase inhibition than did farmers (35%). 52.4% of samples of fresh fruit 
and vegetables contained organophosphate (oP) and carbamate residues, with the highest incidence 
(54%) in Xiengkhouang and the lowest (27%) in Houaphan. of the 422 schoolchildren tested for oPs and 
carbamates, 33% had unacceptable levels of residues, higher than farmers and other consumers. these 
children were exposed either through residues in food or from living near fields where the pesticides 
are used. in a second, smaller study of 20 farmers, students, and government officials, 85% had oP and 
25% glyphosate residues. A consistent finding in these surveys is that higher-income groups – i.e., those 
with access to food markets – had higher levels of residues, indicating that a major problem with a 
contaminated food supply is the result of pesticides overuse. the problem appears to be nationwide, with 
unacceptable levels of oPs found in students in vientiane as well as Xiengkhouang. However, there was 
no indication of the pesticides that may have been involved in these findings other than that they would 
have been oPs and/or carbamates, and pyrethroids, and no testing for herbicides apart from the one 
study on glyphosate.�45

there appears to be no studies on the impacts of pesticides in the banana plantations, with media reports 
providing scant information on illegal paraquat use and fungicides applied post-harvest, resulting in ill 
health for workers who are becoming weak and thin or developing rashes.�46 Pesticides washing out of the 
banana plantations are also believed to be poisoning fish in the ton river.�47

5.2.5	Summary	of	prevalence
table 5.� below summarises the information on prevalence of uAPP from Boedeker et al (2020) together 
with the new information provided in this review.

Table 5.1: Estimation of prevalence of UAPP in Laos

Study Review	status Year Sample	 Crop Morbidity	 Symptom	range

shattuck 202� peer 20�7-8 27 applicators maize 92.00% any

rassapong 20�6 ? 20�6 767 49.00%
unsafe cholinesterase 
levels

Hughes et al 2022 peer ? bananas 76.90% cholinesterase depression

Average 72.63%

to average these results is not very satisfactory: only one study was based on all symptoms of uAPP, 
but that was only in maize crops and only for 27 applicators, and the other studies were based only 
on cholinesterase inhibitors. However, no other data could be found. Averaging the results reveals a 
prevalence of 76.9% uAPP compared with 39% in Boedeker et al (2020), resulting in an increased estimate 
of uAPP for Laos, now over one and a half million farmers and farm workers.

Table 5.2: Estimation of UAPP in Laos 

Population	 Year Population	size Fatal Non-fatal
(estimated) Total	cases Morbidity

total population 20�9 7,�69,456 ? ? ?

Agricultural 20�9 2,302,905 ? �,672,600 ? 72.63%

children < �4 20�9 2,3�5,955 ? ? ? ?

source of population data: the world Bank dataBank. Population estimates and Projections.  

https://databank.worldbank.org/source/population-estimates-and-projections/type/tABLe/preview/on Accessed dec 2020.
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5.3		Pesticides	implicated	in	UAPP

only four studies provided information on the pesticides being used, and of these, only one could link 
pesticide use with health impacts: shattuck (202�),�48 who did not provide a full list of pesticides used 
(instead referring mostly to herbicides) but did mention two pesticides linked to symptoms in her survey 
about maize cropping:
 2,4-d – loss of consciousness
 atrazine – burn-like rash

rassapong et al (20�8) reported that atrazine, paraquat, cypermethrin, and chlorpyrifos had all been 
measured in various environmental compartments, particularly in sediment, but in the case of atrazine 
also in water.�49 As reported earlier, environmental contamination with paraquat and imidacloprid was 
also found in association with banana cultivation.�50 A 20�6 government report details carbendazim, 
glyphosate, paraquat, dicofol, and cypermethrin in environmental samples.�5� 

Key	to	Tables	5.3	and	5.4

X	=	most	commonly	used
x = less often used
X	=	being	used	when	symptoms	occurred

HHPs:
X	=	pesticides	meeting	the	JMPM	criteria	for	acute	toxicity
x	=	pesticides	meeting	the	JMPM	criteria	for	chronic	toxicity	or	meeting	the	requirements	of	the	Stockholm	or	
Rotterdam	Conventions
X	=	pesticides listed in PAn HHPs list (202�) for reasons of inhalation toxicity (H330) but not meeting the JMPM criteria
x = pesticides listed in PAn HHPs list for reasons of endocrine disruption or cancer but not gHs cancer, or environmental effects, 
and therefore not meeting the JMPM criteria

eu:
x = not approved; reasons for ban:
a = acute toxicity – human, mammalian, or gHs warning; or concerns regarding operator exposure even when correct PPe is 
worn
c = chronic health effects
d = dietary concerns
e = environmental concerns 
i = lack of info
p = need for PPe, or concern expressed for operators; for example, for carbendazim: “operators must wear suitable protective 
clothing, in particular gloves, coveralls, rubber boots and face protection or safety glasses during mixing, loading, application, 
and cleaning of the equipment” �52

other information
o = other information supports acute toxicity
o(si) = other information supports skin irritant and/or sensitiser

Ld50 – bold = < �00
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Table 5.3: Pesticides in use in Laos

Study 1 2 3 4 5 HHP	 EU	
bans LD50

Region

Xiengkhouang Houn district, 
oudomxay 
province, 
north Laos

Kam district, 
Xiengkhouang

Kam district, 
Xiengkhouang

Ref rassapong  
et al 20�8

wentworth  
et al 202�

shattuck 202� Hughes  
et al 202�

PAnAP 2022

Crop veg, maize banana rice bananas rice, veg, maize

Pesticide	

2,4-d X X x 300

abamectin x X 8.7

acetamiprid x �46

atrazine X X x e, i �,869

azoxystrobin x 5,000

bifenthrin x x x e, p 54.5

carbaryl X x x a, c, e 6�4

carbofuran x X x a, e 7

chlorothalonil x X x e, i 5,000

chlorpyrifos x x x	X x c, e 66

cypermethrin X x x 287

fenbuconazole x x x a, p 2,000

fenproparthrin x X x ? 870

glyphosate X x x 2,000

imidacloprid x x x p, e, i �3�

iprodione x x x c, e 2,000

kresoxym-
methyl

x x 5,000

mancozeb x x x c, e, i 5,000

metsulfuron-
methyl

X 5,000

paraquat X x X x p, e ��0

prochloraz x x ? �,027

propineb x x x i 5,000

pyridaben x x �6�

tebuconazole x X �,700

thiamethoxam x x x e �,563

thiophanate 
methyl

x x
x e,  
o(si)

5,000

thiram x x c, e �,800

oPs x

carbamates x
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Table 5.4: Pesticides most likely involved in UAPP in Laos

Study 1 2 3 4 5 HHP	 EU	bans LD50

Year 20�8 202� 202� 202� 2022

Pesticide	

2,4-d X X x 300

abamectin x X 8.7

acetamiprid x �46

atrazine X X x e, i �,869

bifenthrin x x x e, p 54.5

carbaryl X x x a, c, e 6�4

carbofuran x X x a, e 7

chlorpyrifos x x x	X x c, e 66

cypermethrin X x x 287

fenbuconazole x x x a, p 2,000

fenproparthrin x X x ? 870

glyphosate X x x 2,000

imidacloprid x x x p, e, i �3�

iprodione x x x c, e 2,000

paraquat X x X x p, e ��0

prochloraz x x ? �,027

pyridaben x x �6�

tebuconazole x X �,700

thiamethoxam x x x e �,563

thiram x x c e �,800

oPs x

carbamates x

5.4		Conclusions

the data shows that Laos has a massive problem with toxic pesticides, both in terms of human health and 
environmental damage. with a populace heavily dependent on subsistence farming and collection of 
wild foods, it cannot afford to poison its people or its food supply. the strategic Plan for national organic 
Agriculture development 2025, vision towards 2030, indicates a way forward for Laos to achieve the 
growth in prosperity of its rural people without poisoning them or the environment.

the information on poisoning in Laos is scant, but it nevertheless indicates a serious problem. More surveys 
linking symptoms to pesticides used would be useful, but in the absence of these and on the basis of the 
existing information, Laos should rapidly phase out the pesticides on the priority list in chapter 8 as a 
start, and at the same time, upskill farmers in agroecological practices. the conditions of use are such that 
no pesticides requiring proper protective equipment should be available to farmers. it is not reasonable 
to expect farmers in Laos to use PPe that is unsuitable for hot, humid climates.

Moreover, the problem of illegal pesticides is enormous. it is essential to work together with thailand and 
vietnam to ban problem pesticides and to focus border control on the northern border with china.
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similar to vietnam, the Laotian government has failed to fully implement the international code of 
conduct on the distribution and use of Pesticides, and in particular:
	 Article 3.6 Pesticides whose handling and application require the use of personal protective equipment that 

is uncomfortable, expensive, or not readily available should be avoided, especially in the case of small-scale 
users and farm workers in hot climates. 

		 Article 7.5 Prohibition of the importation, distribution, sale, and purchase of highly hazardous pesticides 
may be considered if, based on risk assessment, risk mitigation measures or good marketing practices 
are insufficient to ensure that the product can be handled without unacceptable risk to humans and the 
environment.

it is clear from the few studies carried out in Laos that adequate PPe is not worn by most farmers.

ultimately, helping farmers adopt agroecological practices can be the most effective long-term solution 
in reducing the use of hazardous pesticides by removing the need for them.

5.5		Recommendations	for	Lao	PDR

�. work with thailand and vietnam to ban problem pesticides in order to reduce illegal traffic across the 
borders.

2. seek assistance from AseAn/un/china to implement border control of illegal pesticide traffic on the 
northern border with china.

3. Fully implement Article 3.6 of the international code of conduct on Pesticide Management.
4. Phase out the pesticides in table 5.4 to stop uAPP, beginning with the priority pesticides in table 8.3.
5. Ban pesticides banned by the eu. 
6. Ban any other pesticides banned in their country of origin, e.g., china, india, and Brazil.
7. develop government policies to support agroecology.
8. shift resources into training farmers on the implementation of agroecological practices.
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6.  Bangladesh

6.1	General	pesticide	situation

Bangladesh is one of the most densely populated and intensely farmed agricultural nations, with 
smallholder farms covering approximately 70% of the country, and 87% of rural inhabitants deriving 
their income from agricultural activities. 99% of farms are small holder, and the average size is less 

than one hectare.�53 

Pesticide use in Bangladesh has grown more than �2-fold (�,225%) over the last 30 years, from �,266 
tonnes in �990 to �5,506 tonnes in 2020. in terms of intensity of use, pesticide use per area of cropland in 
2020 was �.67kg/ha, slightly less than at its peak of �.77kg/ha in 20�3, but dramatically more than �990’s 
0.�3 kg/ha.�54 

numerous studies have reported findings of multiple residues of pesticides in food, including vegetables, 
fish, poultry, and in the environment, including in water from paddy fields, fish ponds, lakes, rivers, and in 
the soil.�55 one study reported finding diazinon, carbofuran, carbaryl, and malathion in water used in rice 
and vegetable fields emphasising that its presence in the water suggests that these particular pesticides 
were being used intensively.�56

illegal and banned smuggled pesticides of high but unknown toxicity have previously been reported as 
being used, particularly in border areas of Bangladesh.�57, �58 one survey found a formulation of diazinon 
which had been banned by the Bangladesh government, being used by 29% of respondents.�59

over the years, Bangladesh has banned a number of pesticides, which has helped to reduce the rate of 
mortality from pesticide poisoning – particularly the bans of endosulfan in �998, and the restrictions 
on use in agriculture of dichlorvos, dicrotophos, disulfoton, ethyl parathion, methyl parathion, mercury 
compounds, monocrotophos, and phosphamidon in 2004 – without apparent reduction in agricultural 
output.�60
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study areas:
Burichong upazila
savar upazila and Mehendiganj upzila
Kaligonj and Jhenidah sadar upazila in Jhenidah district
satkhira district
Manikganj and cumilla districts 
islampur upazila in the district of Jamalpur
Khulna region (south-west Bangladesh)

6.2		Gender	dimensions	of	pesticide	use	

According to Ali et al (2020),�6� farmers and farm-holding in Bangladesh are generally male-dominated, 
except in the tribal areas�62 where there are more farms maintained by women, although they did not 
include this area in their study. not surprisingly, most of the Bangladesh studies cited in this review 
involve male respondents. the exceptions are the two studies by PAnAP, both of which included women. 
the first one,�63 in satkhira district, involved 40 women in a sample of 599 farmers. data was not gender-
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disaggregated, however. the second study, diyana et al (2022),�64 included 50% women in Manikgani 
district and 5�% women in cumilla district. Although the women were not involved in the actual spraying 
in Manikgani, they were in cumilla, and in both districts, they were involved in mixing and loading the 
pesticides, washing the spraying equipment and the clothing used when spraying was done, and in 
working in the sprayed fields. 

6.3		Conditions	of	use

Ali et al (2020)�65 conducted a survey of 9�7 farmers (all but three were men) in four regions of Bangladesh 
and reported that most farmers from the south-east region said they were wearing masks, gloves, and 
long-sleeved clothes when spraying. However, that is contrary to other studies that reported a very low 
incidence of PPe usage. For example, diyana et al (2022) reported that of the 50 farmers surveyed in 
the centre of the country, none wore any PPe during pesticide application for two reasons: �) because it 
was not available (48%), and 2) because it was too expensive (52%). Between these two results lie those 
of shammi et al (20�8)�66 who found that use of a cloth for partial face clothing was reported by 69% 
of farmers in savar upazila and 62% in Mehendiganj upazila; and only �4% and 5%, respectively, wore 
full PPe. Ali et al did acknowledge that their survey sample had an unusually high rate of literacy (28%), 
whereas illiteracy is very common among farmers in Bangladesh. their sample also did not include 
farmers from tribal areas. Miah et al (20�4)�67 also reported that, although 93% of farmers were using 
“partial protection measures”, these were only shirt and loin cloth or trousers and nobody was wearing 
mask goggles or gumboots. Akhter et al (20�6)�68 reported that 80% farmers were not taking any type 
of protective measures.

in 20�4, Miah et al reported that “most farmers spray two days in a week but sometimes apply pesticides 
every day and harvest vegetable soon after; more than three-fourths don’t know about the waiting period 
before collection. consequently, pesticide residues (diazinon and quinalphos) are detected in 67% of 
marketed vegetables (long yard bean).”

in addition, spillages and accidents are common. diyana et al (2022) reported that 62% of respondents 
experienced these during spraying, mixing, and loading of pesticides, with 80.65% of the incidents 
occurring during decanting. 

Akhter et al (20�6)�69 found that 75% of farmers could not read labels, and Miah et al found that only 
23% of applicators follow instructions written on bottles or packets, with 34% using higher-than-
recommended doses.

the conditions of use of pesticides in Bangladesh are such that users and other individuals, including 
consumers, are very vulnerable to adverse impacts on their health. where information was available on 
the pesticides used, all were using organophosphate insecticides, as well as other pesticides. the use of 
illegal and banned pesticides adds to the already-high risk.
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6.4		Poisonings

Pesticide poisoning has long been regarded as a major issue in Bangladesh, and is one of the top �0 
health problems.�70 in 20�4, dr gourab dewan of Bangladesh’s rangamati general Hospital summarised 
�6 studies and reports on pesticide poisonings in Bangladesh, published between 2003 and 20�3, and 
concluded the following:�7�

	 Pesticide poisoning accounted for an estimated 39.�% of total poisoning cases that required being 
admitted to hospitals, which in turn were an estimated 7.�% of all hospital admissions.

	 Pesticide poisoning was responsible for 72.6% of total poisoning-related deaths.
	 Approximately 0.7 deaths per �00,000 population was due to pesticide poisoning.
	 intentional ingestion was the most common cause of poisonings, but unintentional poisonings also 

resulted in hospital admissions.
	 the majority of cases were due to wHo class ii pesticides [moderately toxic Ld50 50-2000].
	 the reported frequency of different pesticides involved in poisonings was oPs in 89.8% of cases, 

rodenticides in 4.3%, carbamates in 4.0%, unknown compounds in �.6%, and pyrethroids in 0.3% of 
cases. 

Most reports refer only to hospital admissions and deaths and fail to report on non-hospitalised cases 
of pesticide poisonings. Also, there is often no indication of how many of the pesticide poisonings are 
occupational, accidental, or intentional.�72, �73, �74 other studies don’t identify how many poisonings involved 
pesticides or which pesticides. For example, in sarkar et al (20�3),�75 �0.8% (�03) of hospitalised poisoning 
cases were unintentional and causes included “spraying in the field, taking poison bottle mistakenly as 
medicine syrup, using lice killer on hair, and taking medicines inappropriately and excessively by people 
who suffer from psychiatric illness”.

government health bulletins�76 record pesticides as a cause of poisonings/deaths. in 20�3, bulletins 
reported the following deaths for 20�2:�77

	 65 deaths (2%) at Kulna Medical college Hospital from “intentional self-poisoning by and exposure to 
pesticides”.

	 88 deaths (�4.26%) at dinajpur Medical college Hospital from “assault by pesticides”.
	 45 deaths (�.04%) at M.A.g. osmani Medical college Hospital from “pesticides, unspecified”.

in 20�4, the government bulletin recorded the following for 20�3:�78 
	 �20 deaths (4.�7%) at shahid Ziaur rahman Medical college Hospital from “intentional self-poisoning 

by and exposure to pesticides”.
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in 20�5, the government bulletin recorded the following for 20�4:�79

	 the toxic effect of pesticides as the �0th highest cause of admissions to hospital, at �6,303 
(�.27%).

More recently, ��4 fatal oP cases were recorded at sir salimullah Medical college morgue in dhaka 
from January to december 20�7. they were mainly suicides, but some were accidental.�80 However, 
again, it was not indicated how many of these were occupational and how many were accidental. 

yet, there is no national pesticide poisoning surveillance system in Bangladesh and, as a result, data 
on acute occupational pesticide poisoning is sketchy and likely to grossly underrepresent the actual 
picture. According to Amin et al (20�7),�8� a large number of poisoning cases remain unreported “due 
to lack of information and awareness at community level” and because “there is no systematic record 
keeping system for poisoning.” Most of the emphasis in investigating pesticide poisonings has been 
placed on fatal cases, which are often intentional poisonings.�82, �83

Accidental cases, especially if they involve children, may be reported by the media; but occupational 
cases, even if they involve hospitalisation, are generally overlooked. note the bullet points above where 
the reports refer to “intentional self-poisoning and exposure”, which indicates that some of the cases 
assumed to be intentional self-poisoning may be accidental and/or occupational. 

	 in 20�9, a 23-day-old infant was hospitalised with oP poisoning as a result of being wrapped in a cloth 
that had been used during spraying, presumably for protection. the baby survived.�84

in contrast to intentional poisonings, the only information available on uAPP is from a small handful of 
studies.

6.4.1		Information	on	UAPP	from	Boedeker	et	al	(2020)
of the six studies analysed by Boedeker et al (2020), two were pre-20�0, and are not included here. thethe 
original six studies were averaged without weighting to arrive at a percentage occupational morbidity 
of 57.35% – with a range from 30% (based on 300 farmers) to 80% (based on 534 farmers). removing 
the two pre-20�0 studies results in a revised, increased average percentage occupational morbidity of 
65.35% for the period between 20�2-20�7.�85

	 Miah et al 20�4�86 – �20 farmers selected for high, medium, and low level of vegetable production in 
the Bharella, Mokam and rajapur unions of Burichong upazila.

	 Akhter et al 20�6�87 – 80 farmers growing mainly vegetable crops in the Kaligonj and Jhenidah sadar 
upazilas in the district of Jhenidah.
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O��������������������	��m�������	�����������	��	�	�������”	�	�����	��������.	Mymensingh Med J	�8(�)��47�-3.

185.	 ������ �� ������ ��� ���� ���������� �������� ���� ������ ��� �����������.������	��	������	���	����	����������	��������	����	������	���	�����������.
186.	 ����	����	H����	���	����	���	���m��	�.	��14.	U�������	����	���	����������	���	����	�m����	��	������	���	�����m�������	�	�����	�����y	��	

�����������	U���������	������������.	IOSR J Environ Sci Toxicol Food Technol	8(1)��57-67.
187.	 �������	N��	������������y	����	G�����	���	�����	���	G����	G���	H��������	��.	��16.	����������m���	���	���	�������	����������	���	������������	

���	����	�m����	��	�����m������	������	��	���	��������	D���������	���	������������.	Am J Environ Prot	5(5)��139.
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	 Akter et al 20�8�88 – �0� male vegetable farmers in the Palbandha and char goalini unions in islampur 
upazila in the district of Jamalpur.

	 rengam et al 20�8�89 – 534 farmers (77%) and workers, including 40 women, growing rice and vegetable 
in the five sub-districts of satkhira district.

6.4.2	Information	from	other	peer-reviewed	publications
only one other peer-reviewed study was found: 
	 sumon et al (20�6)�90 – surveyed 38 rice-prawn farm owners in six villages�9� in Khulna region (south-

west Bangladesh) in 20�2, and found a prevalence of any symptom of 8�%, with the highest symptom 
(vomiting) having a prevalence of 5�%. 

6.4.3	Information	from	PANAP	community	monitoring	reports
only one community monitoring study was available:
	 diyana et al (2022)�92 – in 202�, PAnAP worked with partner organisations BArciK (Bangladesh 

resource center for indigenous Knowledge) and sHisuK (shikkha shastha unnayan Karzakram) to 
conduct studies in singair sub-district in Manikgani district and daudkandi upazila in cumilla district. 
singair is 30 kilometres from the capital city of dhaka. 

6.4.4		Summary	of	prevalence
table 6.� below summarises the information from Boedeker et al together with the new information 
provide in this review.

Table 6.1: Estimation of prevalence of UAPP in Bangladesh

Study Review	status Year Sample	 Population Morbidity	 Symptom	range

Miah et al 20�4 peer rev. 20�2 �20 55.0% highest symptom

sumon et al 20�6 peer rev. 20�2 38 8�.0% any symptom

Akhter et al 20�8 peer rev. 20�5-�6 �0� 60.4% highest symptom

Akhter et al 20�6 peer rev. 20�6 80 84.0% highest symptom

islam et al 20�6 peer rev. 20�6 200 65.0% any symptom

rengam et al 20�8 community 20�7 534 62.0% highest symptom

diyana et al 2022 community 2022 99 2�.0% any symptom

Average % 61.2%

Limitation:	Four () studies report morbidity only for the highest prevalence symptom and these are likely to underestimate the 
percentage of morbidity, as not all those affected experienced poisoning symptoms, and should be regarded as a minimum 

level of uAPP. one study (summon et al) that did provide prevalence for any symptom (8�%) also provided prevalence of the 
highest reported symptom at a significantly lower rate (52%). However, this study had a small sample number.

188.	 ������	���	F��	L��	���m��	����	G��������	���	������m�	��.	��18.	����������	�����m������	����v�����	���	���w������	��������	��	
����������	����	���	��������	������	�������m����	�	�����	�����y	�����m	������������.	J Clean Prod	�����1��-33.

189.	 ������m	���	���������	����	���j���	I.	��18.	O��	��������	���	�����������	�������������y	���	���	���������m����	I��������y.	���������	��N	
�����	����������	�������.	�v�������	�����m��	��������//�����.���/��18/1�/���-���������-���-���������-�������������y-���-���-���������m����-
���������y/

19�.	 ��m��	����	����	���	����	H������	����	���	���	������	����	�����	����	�������	H.	��16.	�����	����������m���	���	������������	�����	��	
�����-����w�	������������	��y����m��	��	������������.	Sci Tot Environ	568��498-5�6.

191.	 �����������	G��������	�������������	D�����������	������������	����.
19�.	 D�y���	���	��j�������	D��	������	���	������m	���	��v����	�.	����.	F����	����v�y��	U���	���	Im������	���	������������	��	F����	�����������	

��	�����.	��N	�����	����������	�������.	��������//�������.�����.���/�������������/F����-����v�y-����-���-�m������-���-������������.����

https://panap.net/2018/10/of-rights-and-poisons-accountability-of-the-agrochemical-industry/
https://panap.net/2018/10/of-rights-and-poisons-accountability-of-the-agrochemical-industry/
https://files.panap.net/resources/Field-Survey-use-and-impacts-of-pesticides.pdf
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Table: 6.2: Estimation of UAPP in Bangladesh

Population	type Year	(av) Population	size Fatal Non-fatal	(estimated) Morbidity

total population 20�9 �63,046,�73

agricultural 20�9 26,5�5,004 ? �6,227,�82 6�.2%

children <�4 20�9 44,37�,98� ? ? ?

source of population data: the world Bank dataBank. Population estimates and Projections. https://databank.worldbank.org/

source/population-estimates-and-projections/type/tABLe/preview/on Accessed dec 2020.

6.5	Pesticides	implicated	in	UAPP

of the six studies that provided information on the prevalence of occupational uAPP, four provided 
information on the pesticides being used. one other study,�93 which reported poisoning but not its 
prevalence, provided information on the pesticides being used. refer to table 6.3 for details. 

some pesticides stand out as likely causes of uAPP: in Miah et al 20�4, which reported 55% morbidity, 
chlorpyrifos was being used by 82.5% of the farmers, and in islam et al (20�6) where 70% of farmers were 
using carbofuran and morbidity was 65%. 

in addition to the pesticides implicated in occupational studies for Bangladesh, pesticides involved 
in hospital-reported poisonings are also provided here – note that many of the reports do not specify 
which pesticide was the cause. As previously stated, some of these poisoning cases are intentional and 
some are unintentional, but the failure of the reports to adequately separate the two means that they 
must all be reported here. they are listed in table 6.3 and are collated with other pesticides in table 6.4 
to determine the pesticides most likely to be involved in uAPP in Bangladesh. the fact that some of 
them will have been used for intentional poisonings should not undermine their use for this purpose, 
as these are pesticides that are readily available to farmers and are sufficiently toxic to cause poisoning 
and therefore likely to be implicated in uAPP. it is noteworthy that Amin et al’s (20�7)�94 reported 88% 
of �,320 hospitalised pesticide poisonings were caused by organophosphates, and dewan 20�4�95 
reported that of 3�4 such poisonings, 7�.3% were caused by oPs and 22.3% by carbamates. dewan also 
reported mortality rates of:
	 malathion – 20.0%
	 organophosphates – 8.9%
	 carbamates – �.4%
	 rodenticides – 3.0%

unfortunately, only a few of the papers identify the specific pesticides involved. A hospital-level study�96 
in dhaka of 223 children admitted with accidental poisoning in 20�9–2020 found that 26.5% of these 
were caused by ingestion of pesticides. it also revealed that the vast majority of cases occurred in the 
children’s homes, but it does not identify the pesticides involved.

193.	 I����m ���� ���m ���� U���� �N�� �� Z����� ��� I����m ���� H���� ���� ����������� I����m ���� H��������� ��. ��16. F���m ��v��I����m	����	���m	����	U����	�N��	��	Z�����	���	I����m	����	H����	����	�����������	I����m	����	H���������	��.	��16.	F���m	��v��	
������������	����	��	����������	���	��m����	��������	���	������������	���	������������	������	������.	J Health Environ Res �(4)����-6.

194.	 �m��	����	��������	���	�������	���	�w��	���	�����	����	G�����	���	F����	��.	��17.	���������	�����v�y	��	�������	���	�����������	���	����	
�����m�	��	������������.	Open Acc J Toxicol	�(�)��1-6.

195.	 D�w��	G.	��14.	����y�����	���	�������	����������	���	����������	�����������	��	��������������	���	������	�	��������	�����m���?	Asia Pac J 
Med Toxicol	3��76-83.

196.	 ��m�� ��� H������� ����� ���m ��� ���j�� ��� H����� ���� �����m ��� H�������� ��. ����. ���������� ����������� �� �������������m��	���	H�������	�����	���m	���	���j��	���	H�����	����	�����m	���	H��������	��.	����.	����������	�����������	��	�����������	
�	��������	�������	�����	���������	�����y	��	������������.	BMC Paediatrics Open	6��3��1541.

https://databank.worldbank.org/source/population-estimates-and-projections/Type/TABLE/preview/on
https://databank.worldbank.org/source/population-estimates-and-projections/Type/TABLE/preview/on
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Table 6.3: Pesticides involved in hospital-reported poisonings in Bangladesh 

Pesticides dewan 20�4�97 shadequl-islam et al 20�2�98 Hasan & Haque 20���99

aluminium phosphide x

chlorpyrifos x x x

cypermethrin x x

diazinon x

dichlorvos x

dimethoate x x

fenitrothion x

fenthion x x

malathion x x

monocrotophos x x

paraquat x

phenthoate x x

pretilachlor x

quinalphos x x

zinc phosphide x

Chlorpyrifos	and	cypermethrin	combination
individually, both of these insecticides are toxic, and cause even more of a problem when mixed together. 
several sources have identified this combination as prominent in causing occupational poisonings, 
including in Bangladesh.200 in tanzania, �5% of the farmers (out of �,�24 farmers surveyed) reported 
health effects from duduba 450 ec, which contains chlorpyrifos + cypermethrin; and in Benin, �30 out 
of 26� poisoning incidents were caused by chlorpyrifos + cypermethrin formulations.20� in Bangladesh, 
they have been reported to be used in combination, trade name nitro, by rengam et al (20�8) and 
diyana et al (2022), and by Miah et al (20�4). summon et al (20�6) identifies both these active ingredients 
in use but does not mention if they are used in the nitro (or other) combination. in Bangladesh, it has 
been observed that the chlorpyrifos/cypermethrin formulation behaves unpredictably in people in 
that those who have been poisoned seem to recover, are sent home from the hospital, but they relapse 
badly and, in some instances, die.202 

197.	 D�w�� G. ��14. ����y����� ��� ������� ���������� ��� ���������� ����������� �� �������������� ��� ������ � �������� �����m���?D�w��	G.	��14.	����y�����	���	�������	����������	���	����������	�����������	��	��������������	���	������	�	��������	�����m���?	Asia Pac J 
Med Toxicol	3��76-83.

198.	 ��������-I����m	�H��	��������	���	�������	���	I����m	���	������	����	����	F����	�.	��1�.	��������	���	����-���������	������m���	������v��	
�y	�������	���	����������	�����������.	Int J Med Toxicol Forens	���	�(3)��88-96.

199.	 H�����	����	H����	��.	��11.	�	��������	�����y	��	����	���	���������v�	������y	���	���	G�������w	��m�	�����	��	�����	
���������������������	�����������.	Dinajpur Med Col J	4(�)��56-61.
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Key	to	Tables	6.4	and	6.5:

X	=	most	commonly	used	(i.e.,	by	highest	number	of	farmers)
x = less often used
X	=	being	used	when	symptoms	occurred

HHPs:
X	=	pesticides	meeting	the	JMPM	criteria	for	acute	toxicity
x	=	pesticides	meeting	the	JMPM	criteria	for	chronic	toxicity	or	meeting	the	requirements	of	the	Stockholm	or	
Rotterdam	Conventions
X	=	pesticides listed in PAn HHPs list (202�) for reasons of inhalation toxicity (H330), but not meeting the JMPM criteria
x = pesticides listed in PAn HHPs list for reasons of endocrine disruption or cancer but not gHs cancer, or environmental effects, 
and therefore not meeting the JMPM criteria

eu:
X = not approved; reasons for ban:
a = acute toxicity – human, mammalian, or gHs warning; or acute impurities or concerns for operator exposure even when 
correct PPe is worn
c = chronic health effects
d = dietary concerns
e = environmental concerns 
i = lack of info
p = need for PPe, or concern expressed for operators; for example, for carbendazim: “operators, who must wear suitable 
protective clothing, particularly gloves, coveralls, rubber boots, and face protection or safety glasses during mixing, loading, 
application, and cleaning of the equipment”203

? = reason not found

other information
o = other information supports acute toxicity
Ld50 – bold = < �00

Table 6.4: Pesticides found in use in Bangladesh in surveys reporting UAPP 

Study	No 1 2 3 4 5 6 HHP	 EU	
bans LD50

Region Comilla	
district

Jhenidah	
district

Patuakhali		
&	Comilla
districts

Satkhira	
district

Khulna	
district

Manikganj	
district

Ref Miah	et		
al	2014

Akhter	et	al	
2016	

Islam	et		
al	2016

Rengam		
et	al	2018

Summon	et	
al	2016

PANAP	
2022

Hospitals

Crop veg veg rice rice-prawn
veg,	rice,	
jute,	maize

Pesticide	

2,4-d x x 300

abamectin x x x X 8.7

acephate x x x ? 945

acetamiprid x �46
aluminium 
phosphide

X X 8.7

carbendazim x x x x x x p, 
e, i

�0,000

carbofuran X x x x X x a, e 7

carbosulfan X X x X x i �0�

cartap x x x i 325

chlorpyrifos X X x x X x x	X 
c, e

66

chlorophenoxy 
acetic acid

x x ? 850

cymoxanil x 356

��3.	 ��. ��1�. ��v��w �������� ����� ��� �����w�� ��� ����v� ����������� ������������m ����������� �� ��� ��������� ��mm����� �� ��� F�����.	��1�.	��v��w	��������	�����	���	�����w��	���	����v�	�����������	������������m	�����������	��	���	���������	��mm�����	��	���	F���	
�����	���	���m��	H�����	��	����	m�������	��	�3	N�v�m����	��1�	��	v��w	���	���	�����w��	���	����������	���	������������m	��	����x	
I	���	D�������v�	91/414/���.	��N�O/13�63/��1�	������.	��	N�v�m����	��1�.	���������	��mm��������.
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cypermethrin x x X x x X x 287

diazinon X x X X x x a, 
p, e

�,�39

dichlorvos X X x 80

difenoconazole x X �,453

dimethoate x x X x
x c, 
e, i

245

edifenfos x X x a �50
emamectin 
benzoate

x x 81.5

fenitrothion x X x x e, i 330

fenthion X x 250

fenobucarb x x ? 620

fenvalerate x x x x ? 45�

fipronil x x x x e 92

imidacloprid x x x x
x p, 
e, i

�3�

isoprocarb x x e 403
lambda-
cyhalothrin

x x x x x X o 56

malathion x x x x X x �,778

mancozeb x x x x x x c, 
e, i

5,000

metalaxyl x x 669

monocrotophos X X 14
nitrobenzene 
(Flora)

x x x ? 390

paraquat x X X x p, e ��0

phenthoate x x x a 249

pretilachlor X x ? 6,099

propiconazole x X x x c 550

quinalphos x X x x ? 71
quizalofop- 
p-ethyl

x �,�82

sulphur x x 2,000

terbuthylazine x �,000

thiamethoxam x X x x x e �,563

zinc phosphide X X 12

Table 6.5: Pesticides most likely causing UAPP in Bangladesh

Study	No 1 2 3 4 5 6 HHP	 EU	bans LD50

Ref 2012 2016 2016 2017 2012 2022 Hospitals

Pesticide	

2,4-d x x 300

abamectin x x x X 8.7

acephate x x x ? 945

acetamiprid x �46

aluminium phosphide X X 8.7

carbofuran X x x x X x a,e 7

carbosulfan X X x X x i �0�

cartap x x x i 325

chlorpyrifos X X x x X x x	X c, e 66

chlorophenoxy acetic acid x x ? 850
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cymoxanil x 356

cypermethrin x x X x x X x 287

diazinon X x X X x x a,p,e �,�39

dichlorvos X X x 80

difenoconazole x X �,453

dimethoate x x X x x c, e, i 245

edifenfos x X x a �50

emamectin benzoate x x 81.5

fenitrothion x X x x e, i 330

fenthion X x 250

fenobucarb x x ? 620

fenvalerate x x x x ? 45�

fipronil x x x x e, 92

imidacloprid x x x x x p, e, i �3�

isoprocarb x x e 403

lambda-cyhalothrin x x x x x X o 56

malathion x x x x X x �,778

metalaxyl x x 669

monocrotophos X X 14

nitrobenzene (Flora) x x x ? 390

paraquat x X X x p, e ��0

phenthoate x x x a 249

propiconazole x X x x c 550

quinalphos x X x x ? 71

quizalofop-p-ethyl x �,�82

sulphur x x 2,000

terbuthylazine x �,000

thiamethoxam x X x x x e �,563

zinc phosphide X X 12

6.8		Pesticide	Management	in	Bangladesh

Between �996 and 2007, the Bangladesh government banned or restricted 2� pesticides, including 
all wHo class � pesticides, because of the high rate of suicide deaths from pesticide poisoning in the 
country. in the years following the bans, there were 35,07� fewer suicide deaths from pesticides, without 
any apparent harmful effect on productivity of rice paddy, the main crop. similar results have occurred 
in sri Lanka and south Korea: pesticide bans to reduce deaths from suicides have not resulted in any 
reduced agricultural output.204 

unfortunately, the effect on uAPP, including deaths does not appear to have been recorded. Although a 
number of wHo class � oPs205 were banned for use on rice and other lowland crops in 2000, many more 
class 2 oPs unfortunately remained in practice and likely continue to be the cause of the high level of 
uAPP. 

��4.	 ���w�����y F��� D�w�� G�� ����m� ���� ����� D��� I���� I��� F���� ���� G������ D��� ���������� �. ��18. ����� ��� �HO ������� I���w�����y	F���	D�w��	G��	����m�	����	�����	D���	I����	I���	F����	����	G������	D���	����������	�.	��18.	�����	���	�HO	�������	I	
������������	��	������������	–	��������	����v������	w������	��m��������	���������������	������.	Int J Epidemiol 175-84.

��5.	 D�������v�����	���������������	��������������	���y�	������������	m���y�	������������	m����������������	��������m����	–	���w�����y	��	��	
��18.
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Again, Article 3.6 of the international code of conduct on the distribution and use of Pesticides is not 
being implemented.
	 Article 3.6 Pesticides whose handling and application require the use of personal protective equipment that 

is uncomfortable, expensive or not readily available should be avoided, especially in the case of small-scale 
users and farm workers in hot climates. 

As with vietnam and Laos, implementation of Article 3.6 of the code would be the single most important 
step in reducing uAPP in Bangladesh. it is clear from the numerous studies carried out in Bangladesh that 
adequate PPe is not worn by most farmers, and never will be.

6.9			Conclusions

the available studies reveal a smaller number of different pesticides in use in Bangladesh than in vietnam 
or india. However, they are almost all classified as wHo i or ii and hence are too toxic for the conditions of 
use. Bangladesh has shown itself to be responsive to the problems caused by pesticides and has banned 
a number – but not all – of the culprits. now it needs to respond in a similar fashion to the problem of 
uAPP and get rid of the pesticides responsible. But its farmers will need significant help from national 
and international sources to replace these pesticides with safer, agroecological practices that will support 
not only farmer’s health and livelihoods, but also the environment and particularly biodiversity that is 
essential to ecological balance and agroecosystem health.

this review of available surveys of acute pesticide poisoning in Bangladesh has revealed that, although 
there are a number of analyses of hospitalised cases and there is a good understanding of intentional self-
harm, the same cannot be said for occupational poisoning. And yet, the available information indicates 
that there is a considerable problem. 

6.10		Recommendations

�. implement Article 3.6 of the international code of conduct on Pesticide Management, which means 
prohibiting the manufacture or importation of any pesticides that require PPe.

2. Phase out all pesticides on Bangladesh’s short list (table 6.5), beginning with the immediate ban of 
any pesticides in the priority list in table 8.3, including any formulations containing the combination 
of chlorpyrifos and cypermethrin, which is emerging in a number of countries as being responsible for 
a number of poisonings including deaths. 

3. develop a national policy on replacing HHPs with agroecological practices and national and 
international assistance with training for farmers on their implementation, so as to remove farmers’ 
perceived need for toxic pesticides.

4. All hospitalised cases should be data-segregated for occupational and accidental causation, including 
recording the pesticides involved.

5. intensify monitoring of non-hospitalised occupational poisoning to more accurately identify the scale 
of the problem and to identify the pesticides causing the harm.
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7.  India 

7.1	General	pesticide	situation

india is one of the largest pesticide producing and exporting countries in the world. in 2022 india produced 
255,000 metric tonnes of pesticides.206 it is reported to be the 4th largest exporter of pesticides, with a 
value of us $4.5 billion during 202�, according to the website world’s top exporters.207

not surprisingly, india suffers from extensive contamination of the environment,208, 209 food,2�0 and 
people.2��, 2�2

Agriculture and associated industries are the largest providers of livelihoods in india. As much as 70% of 
rural households still depend primarily on agriculture for their livelihood, and 82% of farmers are small-
scale and marginal producers, according to FAo.2�3 despite the huge amount of pesticide being produced 
in the country and the widespread use of highly toxic pesticides, “india still accounts for a quarter of the 
world’s hungry people and home to over �90 million undernourished people. incidence of poverty is now 
pegged at nearly 30%”, also according to FAo.

the areas of study in india included in this analysis are: yavatmal, wayanad, Kolhapur district (Mahar.), 
Malwa (Punjab), namsai district (AP), Kinnaur district of Himachal Pradesh, chittoor, Andhra Pradesh, 
Barargh and sundargarh district of western odisha, Kanpur region of uttar Pradesh, idukki district 
(Kerala), Madhya Pradesh, Karnataka, rajasthan, Maharashtra, Punjab, Arunachal Pradesh, Andhra 
Pradesh, telangana, and west Bengal.

7.2		Gender	dimensions	of	pesticide	use	

Most of the studies from india reviewed here involved primarily men as respondents,2�4 although some 
have engaged with women.2�5 one recent study reported only on women: venugopal et al (202�)2�6 
reported that 50% of the workload in tea plantations in south india is carried out by women, and in their 
cross-sectional analysis, 68% of the women continued that work even when they were pregnant up to 
the sixth month. only �6% of them wore PPe. Pesticides were detected in workplace air samples, and 
a number of chronic health conditions were reported (acute symptoms were not discussed). An earlier 
study,2�7 noting that while the majority of men (73%) were closely linked with pesticide spraying and only 
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5% of women were, women nevertheless continued to work in the fields when pesticides were being 
sprayed. if the woman is pregnant, the foetus is at risk from pesticides crossing the placenta,2�8, 2�9 or 
if she is breast-feeding, the infant is at risk from pesticides contaminating her breast milk.220 the study 
further noted the social risks of this practice: “females are a major part of a family, and when a woman 
gets sick or dies due to sickness, the family is left behind in crisis and chances of social disintegration”. in a 
study carried out in yavatmal, where cotton and soybeans were primarily being grown with intercropped 
pigeon peas,22� 68.75% of women carried out spraying.222

national crime Bureau records show that almost twice as many men as women are killed or reported 
injured by pesticides.223

7.3		Conditions	of	use

Most of the studies reported that the majority of the respondents did not wear proper PPe, one study224  

reporting that 88% of farmers did not wear PPe, although 70% did wear a scarf across their faces. 97% did 
not use gloves even when mixing pesticides and 96% ate whilst they were spraying. Farmers who were 
poisoned while spraying Bt cotton in yavatmal in 20�7 were not wearing PPe, not even long-sleeved shirt 
or pants, because of the heat.225 

A 20�5 study on paraquat226 use found that none of the workers wore complete PPe when mixing, spraying, 
or dispersing (e.g., mixed with sand, salt, fertiliser) the herbicide, 76% of farmers wore only their normal 
daily clothes, while 6% used plastic sheets as aprons. 

More recent studies indicate a somewhat improved use of PPe: Kumari & John (20�8)227 reported 6�% 
were wearing a mask, whilst wayanad reported that 63% wore some PPe; but a second, later study in 
yavatmal228 found that only 66% of farmers were wearing PPe, with more men using them than women.

Mixing pesticides with one’s bare hands is a major risk for poisoning, and the incidence of this practice 
is high: Patil & Katti (20�2)229 reported that 73% of farmers were using their bare hands to mix pesticides, 
while Kumari & John (20�8)230 reported a rate of �3%. 
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the 20�7 study by the society for rural education and development (sred)23� on floriculture in tamil 
nadu reported child labourers using their bare hands and not wearing protective gloves when plucking 
flowers that had been recently sprayed. the children were observed on some occasions to enter and 
work in the fields immediately after pesticide spraying. A second study, in 20�9,232 reported that 2�% of 
children were mixing pesticides using their bare hands, and 8% were spraying them. 39% played with 
empty pesticide containers.

one study found that storage of pesticide containers in homes was found to increase the chances of 
moderate or severe poisoning.233 Kumari (20�5) reported that 78% of the paraquat sprayers stored the 
paraquat in their homes, some even using the empty containers as water vessels in toilets and bathrooms. 
Kumari & John (20�8)234 also reported a high percentage of farmers storing pesticides in their homes 
(65%) and reusing containers (4.8%).

not being able to read the labels on containers was another condition that increases the vulnerability of 
farmers and workers to pesticide poisoning.235 

7.4		Poisonings

Poisoning is regarded as an important public health problem in india, with pesticides a major cause of 
morbidity and mortality, although the true incidence is not known.236 Pesticide poisoning has been a 
major issue in india for many years, as a means for suicide, as a cause of occupational injury and death, 
and as a cause of accidental death of children, often resulting from the storage of pesticides in homes and 
kitchens in particular.

the national crime records Bureau (ncrB) records data on deaths and injuries from accidental exposure to 
pesticides (and from suicides, separately). Pesticides was found to be the cause of 33% of the total 2�,�96 
accidental deaths from poisoning in 20�9. clearly, unintentional deaths from pesticides are increasing.

Table 7.1: Accidental deaths from pesticides recorded by the NCRB 

Year Total	deaths Women Men Transgender

20�7 6,739 2,�74 4,565 0

20�8 7,543 2,469 5,074 0

20�9 6,962 2,�60 4,800 2

2020 7,437 2,324 5,��3 0

202� 7,950 2,442 5,363 0

source: national crime records Bureau. Accidental deaths & suicides in india  

https://ncrb.gov.in/sites/default/files/adsi  
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in 2020, Madhya Pradesh had the highest number of recorded deaths from accidental intake of pesticides 
(�384) followed by Karnataka (943), rajasthan (922), Maharashtra (707), and Punjab (702).237

Lohan et al (2022) provided another approach to unintentional fatalities.238 during the four-year period 
from 20�2-20�5, there were �,993 fatalities related to agricultural work in Punjab, and �9.62% of these 
were caused by pesticide application using sprayers. with an annual fatality rate in Punjab of �4.�4 per 
�00,000 workers, this equates to 2.77 deaths per �00,000 workers from occupational pesticide exposure.

Table 7.2: Accidental injuries from pesticides recorded by the NCRB 

Year Total Women Men Transgender

2017 589 221 368 0

2018 256 44 211 1

2019 186 53 133 0

2020 63 27 36 0

source: national crime records Bureau. Accidental deaths & suicides in india https://ncrb.gov.in/sites/default/files/adsi  

However, the data from the ncrB does not give the full picture of uAPP, as the vast majority of cases are 
not reported to the authorities.

7.4.1		Information	from	Boedeker	et	al	(2020)
Boedeker et al (2020) found �� studies, post-2006, that were appropriate for the estimation of uAPP in 
india. these �� studies on farmers and workers were averaged without weighting to arrive at a percentage 
occupational morbidity of 62%, with a range from �9.4% (based on 300 farmers) to �00% (based on 80 
farmers). six of these studies are discarded here because their sampling dates were either pre-20�0 or 
largely pre-20�0; the amended occupational morbidity for the remaining papers is 92.75%.
	 Patil & Katti 20�2:239 78 workers, closely linked with applying pesticides, in a cash crop zone in 

Maharashtra, from shirol region of Kolhapur district; included nine cases of hospitalisation among the 
62 cases of sickness reported in the survey.

	 Kaur 20�6:240 88 farmworkers in the Malwa region of Punjab, 99% of whom were engaged in spraying 
pesticides daily during harvesting season (crop not identified).

	 Kumar 20�5:24� purposive sample of 23 paraquat users from Arunachal Pradesh (small-scale tea 
gardens) and Andhra Pradesh – daily labourers working in small scale tea gardens in namsai district 
but also daily labourers working in cotton, paddy, and vegetable farms; and eight male workers from 
Andhra Pradesh, Madhya Pradesh, telangana, and west Bengal.

	 Kumari & John 20�8:242 96 workers using mainly fungicides in apple orchards in eight randomly selected 
villages of Kinnaur district of Himachal Pradesh (sangla, rakcham, Kamroo, sungra, nichar, Kangos, 
Lutuksa, and Bhabanagar). 

	 rengam et al 20�8:243 80 farmers and workers in mango orchards in chittoor, Andhra Pradesh.
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7.4.2		Information	from	other	peer-reviewed	publications
Four other studies were found in the peer-reviewed literature:
	 seth & Mahananda 20�6:244 200 rice farmers in Barargh and sundargarh district of western odisha
	 Kanojia & tripathi 20�8:245 �00 “farm women of landless, marginal, or small farmer category” growing 

rice in the Kanpur region of uttar Pradesh 
	 reshma & Jayalakshmi 2020:246 300 pesticide applicators (79.3% men) in cardamon plantations in 

idukki district, Kerala found a prevalence of �00% of at least one sign or symptom of acute pesticide 
poisoning. organophosphates (oP) were the most common pesticide used (5�%), followed by 
pyrethroids (35.7%), pyrazole (7.7%), and thiophosphorous (5.7%). none of the pesticide applicators 
used proper PPe due to the discomfort of using them and equipment costs. the oP diethquinalphion 
(36.7%) was the most used pesticide. 

7.4.3		Information	from	community	monitoring	studies
there were three additional community monitoring studies carried out by PAnAP and its partners: 
	 PAn india 20�7:247 from July 6 to october 5, 20�7, 450 poisoning cases and 23 deaths were reported 

at yavatmal Medical college Hospital, Maharashtra, amongst Bt cotton farmers. the total number 
of farmers in the catchment area is not known, so a prevalence cannot be derived, although the 
pesticides used were provided.

	 Paminutan & rengam 2020:248 a study of 24 children in the floriculture industry in tamil nadu 
reported an 88% prevalence of acute symptoms.

	 diyana et al 2022:249 a survey of 66 farmers in yavatmal and 35 in wayanad (�7 of whom did not use 
pesticides).

7.4.4		Summary	of	prevalence
table 7.3 summarises the information on prevalence of uAPP from Boedeker et al (2020) together with the 
new information provided in this review.
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Table 7.3: Estimation of prevalence of UAPP in India

Study Year	 Sample	
size Population Pesticide Morbidity	 Symptom	

range
Kaur 20�6 20�0 88 sprayers all 90.9�% highest

Patil & Katti 20�2 20�0 78 workers all 97.44% highest 

Kumar 20�5 20�4-20�5 23 workers paraquat 9�.30% any 

seth & Mahananda 20�6 20�5 200 farmers all 58.00% highest

Kumari & John 20�8 20�6 9� w all 84.00% highest 

rengam 20�8 20�7 80 F&w all �00.00% any 

Kanojia & tripathi 20�8 ? �00 women workers all 90.00% highest
Paminutan & rengam 
2020

20�9 24
children in 
floriculture

all 88.00% any

reshma & Jayalakshmi 
2020

20�8 300
cardamon 
pesticide 
applicators

all �00.00% any

diyana et al 2022 20�9 �0� farmers all 39.�4% any

Average 83.88%

* Limitations: Five studies show morbidity only for the highest-prevalence symptom,  

so the average should be taken as a low estimate.

Table 7.4: National estimates for India

Population	type Year Population	size Fatal Non-fatal	
(estimated) Morbidity

total population 20�9 �,366,4�7,756 6,962 ? ?

Agriculture 20�9 205,630,32� ? �72,482,7�3 83.88%

children 20�9 363,7�6,740 �55 ? ?

source of population data: the world Bank dataBank. Population estimates and Projections.  

https://databank.worldbank.org/source/population-estimates-and-projections/type/tABLe/preview/on Accessed dec 2020.

7.4.5	Children
children are particularly prone to unintentional poisoning in india, through ingestion and dermal or 
inhalation exposure.250 the unintentional poisoning cases may be occupational, as these happen when 
children enter recently sprayed fields and pluck flowers using their bare hands.25� Poisoning may be the 
result of storing pesticides in homes and particularly in kitchens; see Box 7.� for real-life examples of 
children mistaking pesticide for tea or milk powder. Poisoning may also be the result of ingesting residues 
in food, as in the case of the death of a five-year-old and the hospitalisation of four other children who 
ate mangoes suspected to contain organophosphate residues.252 the repurposing of pesticide containers 
as food containers also resulted in poisoning. in July 20�3, 23 children in Bihar died and more than 48 
required medical treatment after consuming a free school lunch of rice, soybeans, and lentils cooked with 
oil contaminated with monocrotophos. the oil, which was used to cook the foods that were sold to the 
school, had been stored in a pesticide container.253 see Box 2 for other recent incidents. 
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Paediatric pesticide poisoning is not new in india, with a number of studies showing high levels of 
hospital admissions. For example, �5% of paediatric admissions at the government Hospital for children 
in srinagar from �983-�988 were from pesticides poisoning.254 But the problem continues and appears to 
be getting worse. According to varghese & erickson (2022), pesticides now account for more than a third 
of all paediatric poisoning cases. 

Table 7.5: Deaths from accidental intake of pesticides – below 14 years

Year Total Women Men Transgender

20�7 �53 72 8� 0
20�8 �68 75 93 0
20�9 �55 87 68 0
2020 �59 80 79 0
202� �78 92 86 0

national crime records Bureau. Accidental deaths & suicides in india https://ncrb.gov.in/sites/default/files/adsi  

organophosphates are reported to be common causes of recorded child poisoning, and are responsible 
for �9.8% of poisonings in Mangalore in 20�0-20��,255 ��% of poisoning cases in a Bangalore hospital,256 
and 24.7% of cases at the Bankura sammillani Medical college in west Bengal.257 other common poisoning 
causes are rodenticides, which are responsible for a further �4.8% of the poisonings in Mangalore, 
aluminium phosphide (responsible for ��% of cases in Bangalore), and zinc phosphide (responsible for 
5.�4% of cases in Mandya institute of Medical sciences).258 in Haryana, aluminium phosphide had a fatality 
rate of 46.67% in 30 children.259

some studies are less exact, such as a study from Burdwan Medical college in west Bengal, which referred 
only to agricultural pesticides (38.9% of cases) and household pesticides and rodenticides (9.9%);260 and a 
study from indira gandhi Medical college shimla, which reported that 38.2% of paediatric poisoning cases 
were due to “pesticides and insecticides”.26� Another study reported that 80% of paediatric poisonings 
took place in the victims’ home.262

A recent analysis263 of 592 acute poisoning cases over �8 months in a west Bengal tertiary care hospital 
found that 20% were caused by pesticides, including rat and lice killers. on the other hand, it reported 
that 60.64% of cases were unintentional, and these occurred mainly among �-�0-year-olds (�49 cases, 
�00% of that age group) and ��-20-year-olds (55 cases or 44.35% of that age group).
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Box 7.1: Children, tea, and pesticides

Oct	28,	2022	–	Mainpuri	district,	Uttar	Pradesh: “three of a family, including two children and 
a neighbour, died after drinking morning tea when one of the kids mistakenly put pesticides 
instead of tea powder into the pan, police said on thursday”.

[uttar Pradesh: Morning tea kills 4 as kid puts pesticide in pan in Mainpuri. times of india. https://timesofindia.
indiatimes.com/city/agra/uttar-pradesh-morning-tea-kills-4-as-kid-puts-pesticide-in-pan-in-mainpuri/

articleshow/95�3�972.cms?utm_source=newsletter&utm_medium=email&utm_campaign=this_month_on_
protectourchildren_4_killed_as_insecticide_mistaken_for_tea_glyphosate_linked_to_lower_birth_weights&utm_

term=2022-��-�3] 

Jan	 13,	 2018	 –	 Bahdinpur,	 Patna: “At least four persons, including two children, died at the 
Bahdinpur village under Paru police station in Muzaffarpur district on saturday after they wrongly 
used pesticide named ‘thymate’ [phorate] for making tea. 

the times of india. 4 of a family die after consuming pesticide instead of tea in Muzaffarpur. https://timesofindia.
indiatimes.com/city/patna/4-of-a-family-die-after-consuming-pesticide-instead-of-tea-in-muzaffarpur/

articleshow/62488562.cms 

Nov	2,	2017	–	Darbhanga,	Bihar:	“Four members of a family, including a �0-year-old girl, died on 
thursday after drinking tea inadvertently mixed with poisonous pesticides in Bihar’s darbhanga 
district, police said. the minor girl, Archana, mixed pesticides while preparing tea, mistaking the 
packet for the one containing tea leaves.” 

Hindustan times. �0-year-old makes tea with pesticide in Bihar’s darbhanga, 4 of a family dead. https://www.
hindustantimes.com/india-news/�0-year-old-makes-tea-with-pesticide-in-bihar-s-darbhanga-4-of-a-family-dead/

story-uotnh�jd6HQMeowhJXBeFn.html the tea was later reported to have been laced with thimet (phorate). 
https://www.newindianexpress.com/nation/20�8/jan/�3/seven-people-die-after-consuming-toxic-tea-in-bihar-in-

two-days-�753056.html 

Oct	 18,	 2017	 –	 East	 Champaran	 district,	 Bihar: “three members of a family, including two 
children, died after consuming tea laced with pesticide in Bihar’s east champaran district, police 
said. rai had kept some pesticide in his house and Menaka, said to be mentally challenged, 
inadvertently mixed some pesticide with tea leaves, milk, and sugar while preparing tea...” 

Business standard. three of a family die after drinking tea laced with pesticide. https://www.business-standard.com/

article/pti-stories/three-of-a-family-die-after-drinking-tea-laced-with-pesticide-��7�0�80�023_�.html

Box 7.2: Other recent child poisoning incidents

June	22,	2020	–	Chittoor: “in a freak incident, two children died at AL Puram of gudipala mandal 
in the district on Monday. on Monday, govindamma (70), grandmother of the children, cooked 
chicken curry. By mistake, she mixed pesticides in the chicken curry thinking that it was chicken 
masala.” 

the Hans india. chittoor: 2 children die after consuming pesticide laced chicken curry. https://www.thehansindia.

com/andhra-pradesh/chittoor-2-children-die-after-consuming-pesticide-laced-chicken-curry-629524 

May	25,	2020	–	Patna,	Bihar: “A �4-year-old girl died and her nine-year-old younger sister fell ill 
after consuming pesticide… Police said it’s still not clear whether the girls deliberately consumed 
pesticide after they were scolded by their father, or accidentally drank it while playing.” 

Karmakar d. girl dies after consuming pesticide in Bihar. the times of india. https://timesofindia.indiatimes.com/city/

patna/girl-dies-after-consuming-pesticide/articleshow/75955035.cms 

https://timesofindia.indiatimes.com/city/agra/uttar-pradesh-morning-tea-kills-4-as-kid-puts-pesticide-in-pan-in-mainpuri/articleshow/95131972.cms?utm_source=newsletter&utm_medium=email&utm_campaign=this_month_on_protectourchildren_4_killed_as_insecticide_mMACROBUTTO
https://timesofindia.indiatimes.com/city/agra/uttar-pradesh-morning-tea-kills-4-as-kid-puts-pesticide-in-pan-in-mainpuri/articleshow/95131972.cms?utm_source=newsletter&utm_medium=email&utm_campaign=this_month_on_protectourchildren_4_killed_as_insecticide_mMACROBUTTO
https://timesofindia.indiatimes.com/city/agra/uttar-pradesh-morning-tea-kills-4-as-kid-puts-pesticide-in-pan-in-mainpuri/articleshow/95131972.cms?utm_source=newsletter&utm_medium=email&utm_campaign=this_month_on_protectourchildren_4_killed_as_insecticide_mMACROBUTTO
https://timesofindia.indiatimes.com/city/agra/uttar-pradesh-morning-tea-kills-4-as-kid-puts-pesticide-in-pan-in-mainpuri/articleshow/95131972.cms?utm_source=newsletter&utm_medium=email&utm_campaign=this_month_on_protectourchildren_4_killed_as_insecticide_mMACROBUTTO
https://timesofindia.indiatimes.com/city/agra/uttar-pradesh-morning-tea-kills-4-as-kid-puts-pesticide-in-pan-in-mainpuri/articleshow/95131972.cms?utm_source=newsletter&utm_medium=email&utm_campaign=this_month_on_protectourchildren_4_killed_as_insecticide_mMACROBUTTO
https://timesofindia.indiatimes.com/city/patna/4-of-a-family-die-after-consuming-pesticide-instead-of-tea-in-muzaffarpur/articleshow/62488562.cms
https://timesofindia.indiatimes.com/city/patna/4-of-a-family-die-after-consuming-pesticide-instead-of-tea-in-muzaffarpur/articleshow/62488562.cms
https://timesofindia.indiatimes.com/city/patna/4-of-a-family-die-after-consuming-pesticide-instead-of-tea-in-muzaffarpur/articleshow/62488562.cms
https://www.hindustantimes.com/india-news/10-year-old-makes-tea-with-pesticide-in-bihar-s-darbhanga-4-of-a-family-dead/story-uOTnh1jd6HQMeOwhJXBEFN.html
https://www.hindustantimes.com/india-news/10-year-old-makes-tea-with-pesticide-in-bihar-s-darbhanga-4-of-a-family-dead/story-uOTnh1jd6HQMeOwhJXBEFN.html
https://www.hindustantimes.com/india-news/10-year-old-makes-tea-with-pesticide-in-bihar-s-darbhanga-4-of-a-family-dead/story-uOTnh1jd6HQMeOwhJXBEFN.html
https://www.newindianexpress.com/nation/2018/jan/13/seven-people-die-after-consuming-toxic-tea-in-bihar-in-two-days-1753056.html
https://www.newindianexpress.com/nation/2018/jan/13/seven-people-die-after-consuming-toxic-tea-in-bihar-in-two-days-1753056.html
https://www.business-standard.com/article/pti-stories/three-of-a-family-die-after-drinking-tea-laced-with-pesticide-117101801023_1.html
https://www.business-standard.com/article/pti-stories/three-of-a-family-die-after-drinking-tea-laced-with-pesticide-117101801023_1.html
https://www.thehansindia.com/andhra-pradesh/chittoor-2-children-die-after-consuming-pesticide-laced-chicken-curry-629524
https://www.thehansindia.com/andhra-pradesh/chittoor-2-children-die-after-consuming-pesticide-laced-chicken-curry-629524
https://timesofindia.indiatimes.com/city/patna/girl-dies-after-consuming-pesticide/articleshow/75955035.cms
https://timesofindia.indiatimes.com/city/patna/girl-dies-after-consuming-pesticide/articleshow/75955035.cms
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Dec	31,	2018	–	Ratlam	District,	Madhya	Pradesh:	“A child drank pesticide, unable to cope with 
hunger after being refused wheat from the local ration shop.” 

child drinks insecticide due to hunger in MP, ncPcr sends team. Jan 7, 20�9. Business standard. https://www.
business-standard.com/article/pti-stories/child-drinks-insecticide-due-to-hunger-in-mp-ncpcr-sends-team-

��90�07003�3_�.html 

July	27,	2018	–	Udhampur:	“A �3-year old girl died after she consumed poisonous pesticide 
mistaking it as medicine for stomach pain.” 

�3-year old girl mistakenly consumes pesticide, dies. daily excelsior. https://www.dailyexcelsior.com/�3-year-old-girl-

mistakenly-consumes-pesticide-dies/ 

Jun	21,	2018	–	Khopoli: “two days after the food poisoning incident led to the death of three 
children, it is being suspected that a cloth which had traces of an insecticide was used to cover 
food cooked for guests at subhash Mane’s residence at Mahad village near Khopoli. dr. Ajit gawli, 
raigad district civil surgeon, said some of the patients told him that the cloth used to cover food 
had the odour of an insecticide. ‘the serum test reports of two patients indicated presence of 
organophosphate compound in the food.’” 

the Hindu. insecticide suspected for Khopoli food poisoning; report awaited. https://www.thehindu.com/news/

cities/mumbai/insecticide-suspected-for-khopoli-food-poisoning-reports-awaited/article242�3866.ece 

Jan	29,	2018	–	Odisha: “on sunday, at least four members of a family were taken ill after eating 
toxic cauliflower curry in tantia Barbatia village under erasama police limits of the district. they 
have been admitted to erasama community Health centre. three members of the family had died 
after eating toxic cauliflower curry in Panthanivas sahi under rambha police limits in ganjam 
district recently.” “Farmers spray methyl parathion on cauliflowers to make it appear extremely 
white.” 

the new indian express. odisha: pesticide-laced vegetables take a toll on public health. https://www.
newindianexpress.com/states/odisha/20�8/jan/29/odisha-pesticide-laced-vegetables-take-a-toll-on-public-health-

�764875.html 

7.5	Pesticides	implicated	in	UAPP	in	India

of the �0 studies that provided information on the prevalence of occupational uAPP, seven provided 
information on the pesticides being used. one study264 simply stated that oPs were the most common 
pesticide used (5�%), followed by pyrethroids (35.7%), pyrazole (7.7%), and “thiophosphorous” (5.7%). 
two other studies,265 which reported chronic health problems and acute symptoms but not prevalence, 
did provide information on the pesticides being used. refer to table 7.6 for details.

7.5.1	Other	information	on	pesticides	linked	to	poisonings
Lambda-cyhalothrin was responsible for a recent occupational death, that of a 54-year-old farmer, when 
a pipe on his sprayer burst during spraying operations.266 
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A recent study in tertiary care teaching hospital in east godavari district, Andhra Pradesh found that 
chlorpyrifos was responsible for �0% of poisoning cases of farmers and farmworkers, with 25% of these 
having a “poor outcome”.267 the authors state that chlorpyrifos is the ninth most widely used pesticide for 
agricultural purposes in india.

Hospital-based surveys and cases reported to poisoning centres provide a considerable amount of 
information on pesticide poisoning in india. unfortunately, they often do not separate intentional from 
unintentional and particularly for the causative agents. However, pesticides, and particularly insecticides, 
do play a major role in these poisonings. some of the recent studies are summarised below to indicate 
the extent of the problem.
	 Pannu et al 2022:268 A study of acute poisoning cases at a hospital in north india over the periods 

december 20�6 – december 20�7 and september 20�9 – december 20�9 found that 65.7% of the 
cases were caused by pesticides, with paraquat ingestion becoming more common (increasing from 
3.5% to �2.4%), as oP and aluminium phosphide poisoning declined slightly. 2�.9% of the cases were 
unintentional, with inhalation responsible for �.5% of these and dermal exposure for �.2%. Paraquat 
had a case fatality rate of 42.9%, zinc phosphide �6.7%, and aluminium phosphide �2.9%.

	 Karunarathne et al 2021:269 A systematic review of poisoning deaths in india from �999-20�8 
concluded that pesticides were responsible for 94.5% of the cases, with aluminium phosphide and 
oPs predominating, and paraquat becoming more of a problem in the last �0 years. there was no 
indication how many of these deaths were the result of unintentional exposure.

	 Goswami et al 2021:270 A three-year hospital-based study of acute poisoning in guwahati, Assam found 
that oPs were involved in 6�.9% of fatal cases and carbamates in �8.4%. 26.5% of accidental deaths 
were in the age groups 0-�� and ��-20 years. of 244 cases, 34 were accidental.

	 Pagdhun et al 2020:271 A three-year (20�5-20�7) observational study of cases reported to the Poisons 
information centre in Hyderabad found insecticides to be the causative agent in 26.29% of cases, 
including acephate, phorate, aldrin, carbofuran, aluminium phosphide, chlorpyrifos, cypermethrin, 
ddt, gamexin [lindane], dimethoate, imidacloprid, malathion, and monocrotophos. it did not state 
how many of the �,373 cases were unintentional, although most of them were likely intentional as it 
did state that 9�.62% were ingested (but it cannot be assumed that all ingested cases were intentional, 
especially where children are involved).

	 Sarkar & Santra 2022:272 A hospital-based study of 50 admitted patients in west Bengal due to the 
ingestion of herbicides, reported the following:

Pesticide Frequency Case	fatality

Paraquat 64% 56.2%

Pretilachlor 20% 0

glyphosate �6% �2.5%

	 Iyyadurai et al 2014:273 An observational study at christian Medical college & Hospital in vellur, tamil 
nadu of �,�77 patients admitted over the period between 20�� and 20�2 found that the combination 
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of chlorpyrifos and cypermethrin resulted in more seizures, more days on ventilators, and more deaths 
than either chlorpyrifos or cypermethrin alone. the authors asserted that although seizures were higher 
with cypermethrin than chlorpyrifos, the dominant effects of the mixture were those of chlorpyrifos 
rather than cypermethrin, because of its higher concentration.

Pesticide Seizures	(%	of	patients) Ventilator Deaths

chlorpyrifos (20%) 3.9% �5.7% 0

cypermethrin (�5%) �8.8% 42.3% 0

chlorpyrifos (50%) + cypermethrin (5%) �5.6% 53.5% 4

numerous other studies274 report on a combination of intentional and accidental poisonings involving the 
following pesticides: aluminium phosphide, zinc phosphide, phorate, dimethoate, endosulfan, paraquat, 
chlorpyrifos, cypermethrin, dichlorvos, 2,4-d, monocrotophos, glyphosate, methyl parathion, malathion, 
carbosulfan, diazinon, fenitrothion, and copper sulphate.

7.5.2		Other	information	on	pesticides	in	use
A study275 on the use of five pesticides found that these were very commonly used by the respondents: 
chlorpyrifos by 79.73%, glyphosate by 77.97%, fipronil by 74.89%, paraquat by 68.28%, and atrazine by 
47.58%. this study did not include health impacts, and is therefore not included in the table. 

Key	to	tables	7.6	and	7.7:

X	=	most	commonly	used	(i.e.,	by	highest	number	of	farmers)
x = less often used
X	=	high	exposure
X	=	greatest	health	risk	(EIQ)
X	=	being	used	when	symptoms	occurred

HHPs:
X = pesticides meeting the JMPM criteria for acute toxicity
x = pesticides meeting the JMPM criteria for chronic toxicity or meeting the requirements of the stockholm or rotterdam 
conventions
X = pesticides listed in PAn HHPs list (202�) for reasons of inhalation toxicity (H330), but not meeting the JMPM criteria
x = pesticides listed in PAn HHPs list for reasons of endocrine disruption or cancer but not gHs cancer, or environmental effects, 
and therefore not meeting the JMPM criteria

eu:
reasons for ban:
a = acute toxicity – human, mammalian, or gHs warning; or concerns for operator exposure even when correct PPe is worn
c = chronic health effects
d = dietary concerns
e = environmental concerns 
i = lack of info
p = need for PPe, or concern expressed for operators; for example, for carbendazim: “operators, who must wear suitable protective 
clothing, in particular gloves, coveralls, rubber boots, and face protection or safety glasses during mixing, loading, application, 
and cleaning of the equipment”276

? = reason not found

other information
o = other information supports acute toxicity
o (si) = other information supports skin irritant and/or sensitiser

Ld50 – bold = < �00
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���m��	H�����	��	����	m�������	��	�3	N�v�m����	��1�	��	v��w	���	���	�����w��	���	����������	���	������������m	��	����x	I	���	D�������v�	91/414/���.	
��N�O/13�63/��1�	������.	��	N�v�m����	��1�.	���������	��mm��������.
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Table 7.7: Pesticides potentially involved in UAPP in India (Short List)

Study	No. 1 2 3 4 5 6 7 8 9 HHP	 EU	ban

Date 20�0
20�4-
20�5

20�5 20�7 20�6 20�7 20�9 20�? 20�9 Hospitals

Pesticide	

acephate X X x X x x i

alachlor x x

aldicarb x X

aluminium phosphide X X

atrazine x x e, i

bifenthrin x x x e, p

buprofezin X

captan x x

carbaryl x x x a, c, e

carbofuran x X X x a, e

carbosulfan x X x i

cartap x x i

chlorpyrifos x x x x x X x	X	 x c, e

copper oxide x

cymoxanil x

cypermethrin x X X X x X x

ddt x X x x

diafenthiuron X x x x ?, o

dichlorvos x x X x

dicofol x x x

difenoconazole x

dimethoate X x x X x x c, e, i

dodine x x

emamectin benzoate x x

endosulfan X x x	X x e, i

ethion x x x x x

fenthion x x x

fipronil X x x x e

glyphosate x x

imidacloprid X x x X x x p, e, i

lambda-cyhalothrin x x X X o

lindane x x X x

malathion x X x

monocrotophos X X x X X X X x

paraquat X x X X X p, e

parathion-methyl x x X X x p

phenthoate x x x a

phorate x X X X x

profenofos x x X x x x 

quinalphos X x x x x x ?

spinosad x x x

spirotetramat x

thiamethoxam x x x x x e

thiodicarb x x x x

triazaphos X X X x

zinc phosphide X X

ziram x X
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7.8			Pesticide	Management	in	India

7.8.1		Pesticide	regulation
india has an excellent publicly available database of registered and banned pesticides.277 it also hasit also has 
publicly available data on registered pesticide poisonings, differentiating those that are intentional or 
unintentional, those in children and adults and by gender, including transgender.278

india also has the power to ban pesticides, although this is severely limited by the power of the pesticide 
industry to prevent it, such as by threatening court action.279

of the 47 pesticides listed in table 7.3, �0 have been banned:280

	 alachlor
	 aldicarb
	 carbaryl
	 dichlorvos – manufacture still permitted for export
	 endosulfan 
	 fenthion
	 lindane
	 parathion-methyl
	 phorate – manufacture still permitted for export
	 triazophos – manufacture still permitted for export

in addition, the ban of another 27 pesticides has been proposed. in May 2020, the Ministry of Agriculture 
issued a gazette notification28� proposing the ban of:
	 acephate
	 atrazine
	 benfurocarb
	 butachlor
	 captan
	 carbendazim
	 carbofuran
	 chlorpyrifos
	 deltamethrin

if these bans proceed, another �� pesticides implicated with uAPP would be gone, leaving just 26 of those 
linked to uAPP, including paraquat, which is known to have caused a number of poisonings. 

However, the bans still have not been implemented more than a year and a half later. Additionally, a 
subsequent gazette notice proposed that the manufacture of these pesticides be permitted for export 
purposes.282

it seems that the pesticide industry has enormous political influence in india, demonstrated by the 
softening of the proposed bans in order to continue allowing the manufacture of pesticides for export 

	 dicofol
	 dimethoate
	 dinocap
	 diuron
	 malathion
	 mancozeb
	 methomyl
	 monocrotophos
	 oxyfluorfen

	 pendimethalin
	 quinalphos
	 sulfosulfuron
	 thiodicarb
	 thiophanate methyl
	 thiram 
	 zineb
	 ziram

�77.	 D������������ ��� ����� ������������� ����������� & ���������.D������������	���	�����	�������������	�����������	&	���������.	������//�����.���v.��/��v��������/���-���/��������������-����������	
�78.	 N�������	����m�	���������	�������.	����������	D������	&	���������	��	I����	��������//�����.���v.��/�������/��������/�������/�����		
�79.	 �����y	�.	����.	��v�	��	���	�7	������������	w���	����	�v���	���	1������-���	m������	��	�������	I�����	m����������������.	���	

��������	���	1�.	��������//���������.��/�����/m�v�-��-���-�7-������������-w���-����-�v���-����-1����-���-m������-��-�����-������-
m����������������/438973/

�8�.	 G�v����m���	���	I����.	L���� ��� ������������ ����� ���� �������� ��������� ����������������� ��� ������������ �� U��� (��� �� �1.1�.����).L����	���	������������	�����	����	��������	���������	�����������������	���	������������	��	U���	(���	��	�1.1�.����).	
������//�����.���v.��/��v��������/���-���/��������������-����������	����������	D��	9������.

�81.	 G������� ��� I����. �G-DL-�-18�5����-�194�3. �x�������������y. ���� II- ������� 3—����������� (��). N�w D���� �����yG�������	���	I����.	�G-DL-�-18�5����-�194�3.	�x�������������y.	����	II-	�������	3—�����������	(��).	N�w	D����	�����y	
��y	18��	����/���������	�8��	194�.	��������//����������.���.��/����������D���/����/�194�3.����

�8�.	 ��w����	�.	����.	G�v�	m�y	����	��	�x�����	�����	��	�v������	���������y	v����	��������	���������	��	��������	������������.	���	
�����m��	��m�����	���17.	��������//�����m����m���.�������m���.��m/���������y/����-�������/��v��/���m-/-����������������/���v�-m�y-����-��-
�x�����-�����-��-�v������-���������y-v����-��������-���������-��-��������-������������/������������w/764�117�.�m��

http://ppqs.gov.in/divisions/cib-rc/registered-products
https://ncrb.gov.in/sites/default/files/adsi
https://theprint.in/india/move-to-ban-27-pesticides-will-hand-over-rs-12000-cr-market-to-china-indian-manufacturers/438973/
https://theprint.in/india/move-to-ban-27-pesticides-will-hand-over-rs-12000-cr-market-to-china-indian-manufacturers/438973/
http://ppqs.gov.in/divisions/cib-rc/registered-products
https://egazette.nic.in/WriteReadData/2020/219423.pdf
https://economictimes.indiatimes.com/industry/indl-goods/svs/chem-/-fertilisers/govt-may-set-up-expert-panel-to-evaluate-industry-voice-before-decision-on-banning-pesticides/articleshow/76421172.cms
https://economictimes.indiatimes.com/industry/indl-goods/svs/chem-/-fertilisers/govt-may-set-up-expert-panel-to-evaluate-industry-voice-before-decision-on-banning-pesticides/articleshow/76421172.cms
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and the delay in deciding on the bans. this influence was also evident in the role india recently played 
in stalling the eu’s proposal to list chlorpyrifos under the stockholm convention at the PoPs review 
committee in october 2022 (author’s personal observation).

india’s continued manufacture of pesticides for export, which it has banned for human health or 
environmental reasons or for lack of data, is unethical. these same problems apply to every other country 
where it exports the banned products, many of which are causing poisoning problems in other countries 
in the region. it is simply unethical and unjustifiable to export chlorpyrifos and to try to prevent a global 
ban under the stockholm convention whilst proposing to ban chlorpyrifos for use in india for the following 
reasons:
�. the product is an organophosphate, is neurotoxic, and has been banned for household use in the 

united states of America and 27 countries of european union.
2. data pertaining to the fixation of the waiting period for cotton, cabbage, ber, ground nut, citrus, and 

tobacco crops is not submitted.
3. the studies on air concentration, as recommended by dr ranjit roy choudhury committee on 

chlorpyriphos, have not been undertaken yet.
4. the product falls under category three under the european union prioritisation of endocrine disrupting 

chemicals and also figure in the tier one screening final list of the endocrine disruption screening 
Program (edsP)

5. it is banned in 3� countries, approval not renewed in eu, details of country (as per PAn data): state of 
Palestine, saudi Arabia, sri Lanka, vietnam, and european union

6. Alternatives are available for use.
7. incomplete data submitted for toxicity, bio-efficacy, eco-toxicity, and health hazards to children 

and infants, and product is an organophosphate and neurotoxic. india argued against incomplete 
data submitted during the Persistent organic Pollutants review committee (PoPrc) of stockholm 
convention. Also, there are reports on genotoxicity and health hazards. therefore, import, 
manufacture, sale, transport, distribution, and its use shall be prohibited in agriculture except for 
use in desert locust.

unless india is not taking stringent, science based regulatory measures on pesticides complying to the 
international code of conduct on Pesticides Management and global regulatory frameworks such as un 
conventions iLo requirements and so on. india is likely to lead the world in the worst way with higher 
incidences of pesticide poisoning of its citizen  including deaths of children, in addition to contributing to 
increased environmental contamination and food safety risks.

7.8.2		Implementation	of	the	International	Code	of	Conduct	on	Pesticide	Management
whilst india has implemented some aspects of the code, such as a regulatory system, there are other 
aspects that remain yet to be implemented, such as Article 3.6, which would prevent all or most uAPP.

india also has a problem with ensuring compliance 
with its regulations. there is widespread use of 
pesticides on crops other than for those which 
they are approved.283 Pesticide retailers alsoPesticide retailers also 
decant highly toxic pesticides and sell them in a 
dangerous condition to small-scale farmers, such 
as, for instance, selling paraquat in plastic shopping 
bags.284 

7.8.3	Availability	of	alternatives
�83.	 ��m��� D. ����. ����� ��� �������y���������� F���������� ���������� &��m���	D.	����.	�����	���	�������y����������	F����������	����������	&	

���������	D����������	U���	��	I����.	��N	I����.	��������//���-�����.
�����/w�-�������/��������/����/�8/HH�_���-F��-����-���_�������-
F����-w��_��N-I����.����	

�84.	 ��m���	D.	��17.	���������	D����������	����������	��	I������	�	�����	����y	��	�����	�������.	��������//���-�����.�����/w�-�������/
��������/��17/�4/���������-�������������-��-I����_��N-I����-�4.��17.����

https://pan-india.org/wp-content/uploads/2022/08/HHP_Chl-Fip-Atr-Pqt_Report-Final-web_PAN-India.pdf
https://pan-india.org/wp-content/uploads/2022/08/HHP_Chl-Fip-Atr-Pqt_Report-Final-web_PAN-India.pdf
https://pan-india.org/wp-content/uploads/2022/08/HHP_Chl-Fip-Atr-Pqt_Report-Final-web_PAN-India.pdf
https://pan-india.org/wp-content/uploads/2017/04/Paraquat-retainiling-in-India_PAN-India-04.2017.pdf
https://pan-india.org/wp-content/uploads/2017/04/Paraquat-retainiling-in-India_PAN-India-04.2017.pdf
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According to Jaacks et al (2022),285 �9 of india’s 28 states have organic farming “policies, schemes, or 
missions”, including one state that completely banned the use of synthetic pesticides and fertilisers since 
20�4. their 2020 evaluation of Andhra Pradesh community Managed natural Farming (APcnF) showed 
that it is possible for farmers to reduce and abandon their use of highly toxic pesticides but that they 
need intensive training and support from extension workers, local retailers need to supply the necessary 
products, and the government needs to ban harmful pesticides. Andhra Pradesh has a target of �00% 
chemical-free farming by 2030. their study found that, of those trained in the natural pest management 
methods, only ��% were still using monocrotophos compared with 29% not trained; similarly, for 
emamectin benzoate, the figures were 4% versus 24% and for imidacloprid, 7% versus �8%. these are 
three of the pesticides implicated in uAPP and they should be banned completely. the study also found 
that whilst 34% of the local pesticide retailers now stocked biopesticides, only �3% of them stocked sticky 
traps, pheromone traps, and other mechanical pest management tools. retailers also need to be trained 
and supported to do away with the pesticides causing uAPP.

Perhaps, the pesticide industry also needs to be encouraged to divert their production from harmful 
pesticides to biopesticides and mechanical pest management tools, instead of bowing to their pressure 
to keep procuring the pesticides that kill people. 

7.8.4		Children	and	rights
there is no law or policy in india that addresses pesticide poisoning among children, and the lack of 
government action is violating the rights of children.286 india also has the largest child population in the 
world, consisting of some 548 million under the age of �8, making up 40% of the population. And 73% of 
them live in rural areas.287 the ongoing practice of storing pesticides in the kitchen is repeatedly resulting 
in the deaths of children and often their parents too. if these highly toxic pesticides were not available, 
these lives would be spared.

7.9		Conclusions

despite being one of the largest producers and exporters of pesticides, india is only the thirteenth highest 
user of pesticides, reportedly using 58,720 metric tonnes technical grade in 202�-2022,288 and one of the 
countries with the lowest use per area of cropland, with a rate of 0.3kg/ha – much lower than the u.s. (2.5), 
most countries in europe (2.2-6.�), Malaysia (8.�), Japan (��.8), china (�3.�), Mexico (�.8), colombia (9.9), 
and others.289 And yet, it has a much higher mortality and morbidity uAPP prevalence than any of these 
countries. 

the most likely reasons are:
	 Failure to adhere to Article 3.6 of the international code of conduct on Pesticide Management.
	 widespread use of toxic pesticides.
	 inability of farmers to use PPe due to cost, availability, heat/discomfort.
	 storage of pesticides in the home.
	 A lack of support for the implementation of agroecological practices.

�85.	 ������� L��� ���������y ��� D��������� ��� ����������m�����y N��� ����� ��� ��y ��� ���������� ��� �m��� ��� G��������-H����y�������	L���	���������y	���	D���������	���	����������m�����y	N���	�����	���	��y	���	����������	���	�m���	���	G��������-H����y	
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7.10			Recommendations

�. implement Article 3.6 of the international code of conduct on Pesticide Management, which means 
prohibiting the manufacture or importation of any pesticides that require PPe.

2. Phase out all pesticides on india’s short List (table 7.7), beginning with the immediate ban of any 
pesticides in the priority list in table 8.3, including any formulations containing the combination of 
chlorpyrifos and cypermethrin, which is emerging in a number of countries as being responsible for a 
number of poisonings including deaths. 

3. develop a national policy on replacing HHPs with agroecological practices and national and 
international assistance with training for farmers on their implementation, so as to remove farmers’ 
perceived need for toxic pesticides.

4. All hospitalised cases should be data-segregated for occupational and accidental causation, and record 
the pesticides involved.

5. intensify the monitoring of non-hospitalised occupational poisoning to more accurately identify the 
scale of the problem and to identify the pesticides causing the harm.



Acute Pesticide Poisoning in AsiA: A Four-country review  |  73

8.  Summary of information on UAPP  
and the pesticides causing it

It is clear from the information obtained for this review that the four countries are continuing to 
experience a significant problem with unintentional acute pesticide poisoning. And the situation is not 
improving. in fact, in comparison with the earlier data used by Boedeker et al (2020), uAPP incidence 

has increased in all four countries.

Table 8.1: Estimates of UAPP in the four countries

Country Population	
type Year Population	

size Fatal Non-fatal
(estimated) Incidence

Vietnam agricultural 20�9 20,805,540 ? �2,�27,549 59.29%

children (rural) 20�9 �4,332,803 ? 9,�44,328 63.80%

Laos agricultural 20�9 2,302,905 ? �,672,600 72.63%

Bangladesh agricultural 20�9 26,5�5,004 ? �6,227,�82 6�.20%

India agricultural 20�9 205,630,32� ? �72,482,7�3 83.88%

children 20�9 363,7�6,740 �55 ? ?

Because none of the four countries have implemented Article 3.6 of the international code of conduct on 
Pesticide Management, the pesticides that continue to poison children, women, and men remain widely 
available. table 8.2 below summarises the pesticides most likely implicated in each country.

Table 8.2: Summary of pesticides potentially involved in UAPP in the four countries

Pesticide Vietnam Laos Bangladesh India

2,4-D x x x

abamectin/avermectin x x x

acephate x X

acetamaprid x x x

acetochlor x

alachlor x

aldicarb x

aluminium phosphide X X

atrazine x x x

bifenthrin x x

bromadiolone x

buprofezin x x

butachlor x

captan x

carbaryl x x x

carbofuran x x X

carbosulfan x x x

cartap x x x

chlorfenapyr x

chlorofenoxy acetic acid x

chlorpyrifos x x X X

copper hydroxide x

copper oxide x

cymoxanil x x x
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cypermethrin x x X X

cypermethrin - alpha x X

cypermethrin - beta x

cyproconazole x

DDT X

deltamethrin x

diafenthiuron x X

diazinon x X

dichlorvos X x

dicofol x

difenoconazole x x x

dimethoate x X X

diniconazole x

diquat dibromide x

dodine x

edifenfos x

emamectin benzoate x x x

endosulfan x x

ethion x

etofenprox x

eugenol x

fenitrothion x X

fenthion X x

fenbuconazole x

fenobucarb x x x

fenproparthrin x

fenvalerate x

fipronil x x X

glyphosate x x x

hexaconazole x

imidacloprid x x x X

indoxacarb x

iprobenfos x

iprodione x x

isoprocarb x x

isoprothiolane x

lambda-cyhalothrin x x X

lindane X

lufenuron x

malathion X X

metalaxyl x x

metolachlor x

monocrotophos X X

myclobutanil x

nereistoxin x

nitenpyram x

nitrobenzene x

oxolinic acid x

paclobutrazol x

paraquat x x X X

parathion-methyl x

permethrin x
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phenthoate x x

phorate X

phoxim x

profenofos x X

prochloraz x

propanil x

propiconazole x X

propisochlor x

pyridaben x

quinalphos x X x

quizalfop-p-ethyl x x

spinosad x

spirotetramat x x

sulphur x x

tebuconazole x x

terbuthylazine x

thiamethoxam x x x x

thiodicarb x

thiosultap (Na and monosultap) x

thiram x

triazaphos x

trichlorfon x

tricyclazole x

trifloxystrobin x

warfarin x

zinc phosphide x X X

ziram x x

X = pesticides known to have caused poisoning in the country

All of these pesticides have the potential to be causing uAPP in all four countries and need to be phased 
out rapidly. immediate attention should be given to banning the very worst of these, which are the 
pesticides known to be causing poisoning in one or more of the four countries and those with an Ld50 
<�00 mg/kg because they are highly toxic and cannot be used safely in these countries.

Table 8.3: Pesticides for immediate ban in the four countries

Pesticide	 Vietnam Laos Bangladesh India LD50

abamectin/avermectin x x x 8.7

acephate x X 945

aldicarb x 0.93

aluminium phosphide X X 8.7

bromadiolone x 0.56

carbofuran x x X 7

carbosulfan x x x �0�

chlorfenapyr x 45

chlorpyrifos x x X X 66

cypermethrin x x X X 287

cypermethrin – alpha x X 40

cypermethrin - beta x 93

ddt X ��3

deltamethrin x 87
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diafenthiuron x X 2,068

diazinon x X �,�39

dichlorvos X x 80

dimethoate x X X 245

emamectin benzoate x x x 8�.5

endosulfan x x 38

fenitrothion x X 330

fenthion X x 250

fipronil x x X 92

hexaconazole X 2,�89

imidacloprid x x x X �3�

lambda-cyhalothrin x x X 56

lindane X 163

malathion X X 1,778

monocrotophos X X 14

nereistoxin x 92.6

paraquat x x X X 110

parathion-methyl x 3

phorate X 2

profenofos x X 358

propiconazole x X 550

quinalphos x X x 7�

thiodicarb x 50

triazaphos x 66

warfarin x �0.4

zinc phosphide x X X 12
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9.  Discussion

Despite the huge personal, financial, and societal costs, the issue of unintentional acute pesticide 
poising is still widely ignored globally, including in the four countries of focus in this review. 

since the publication of the wHo figures in �990, the un has focussed on mortality and largely ignored 
uAPP. with that focus on mortality, suicides became the target of wHo and a small number of researchers. 
Pesticides have been estimated to account for �4-20% of global suicides, leading to ��0,00-�67,000 
deaths annually.290  the extraordinarily high incidence of unintentional non-fatal pesticide poisoning 
has been over-looked and even accepted. even the implementation of the sustainable development 
goals29� focuses only on reducing deaths, although target 3.9 states that “by 2030, the number of 
deaths and illnesses from hazardous chemicals and air, water and soil pollution, and contamination will be 
substantially reduced”, the indicator for this target, 3.9.�, mentions only the “mortality rate attributable to 
unintentional poisoning”.292 on the other hand, target 2 (“End hunger, achieve food security and improved 
nutrition and promote sustainable agriculture”) fails to mention pesticides at all. But both mortality and 
illness should be addressed.

Much of the cause of the uAPP, both fatal and non-fatal, lies with the failure of governments to properly 
implement the international code of conduct on Pesticide Management and the failure of the pesticide 
industry to adhere to it voluntarily. Farmers are given access to lethal chemicals, which poverty drives 
them in many cases to store in their kitchen or other places in the house where they can be easily accessed 
by children. the fault lies not with the farmers but with those that provide them with the pesticides.

Annie shattuck,293 in her analysis of the issues embodied in safe use of pesticides, and noting the endemic 
under-reporting of pesticide poisoning, asked the question:

“If the primary mode of preventing harms to such users is safe use education, what accounts for the 
persistence of a model that is evidently failing to engender safety?”

shattuck, like so many others, reported that many farmers know what to do and what to wear, but they 
do not do so because it is too hot. 

Based on many reports,294, 295 it is clear that despite training, pesticide users continue to not wear the 
required PPe, and education has not and will not be enough to solve the poisoning problem. telling 
farmers not to store pesticides in their house when they have nowhere else to store them also will not 
work. the only solution that will work is removing the pesticides that are causing the poisoning, as per 
Article 3.6 of the code which stipulates that:
		 Pesticides whose handling and application require the use of personal protective equipment that 

is uncomfortable, expensive, or not readily available should be avoided, especially in the case of 
small-scale users and farm workers in hot climates. 
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there is a “pattern of shifting blame to less powerful actors created by international pesticide governance 
… the focus on individual responsibility obscures the accountability or risk producers at larger scales, 
from wealthier farmers to governments and industry… hence, making it seem that safe use is all that can 
be done.”296 this leads to the blaming of the poor for their own poisoning, whilst those who are responsible 
wash their hands of the problem, including:
		 the manufacturers who continue to produce highly toxic pesticides and promote these in countries 

where they know such substances will cause poisoning, and those who try to prevent governments 
from banning these.

		 governments that register or approve pesticides that are poisoning their people.
		 governments that ban pesticides for use in their own country but allow manufacturers to export them 

to others.
	 dealers who deliver these pesticides to farmers.
		 the international community that has failed to enact strict global regulation of pesticides and those 

countries that stand in the way of regulation.

one set of data used to help identify which pesticides are most likely to be causing uAPP in the four 
countries is the european union approvals database, specifically the pesticides that have had their 
approval removed. the eu was chosen to determine which pesticides are most likely to be causing uAPP 
because of the sophistication of their hazard and risk assessment processes, their transparency, and the 
availability of data. this is not to say that the eu bans all pesticides that are likely causing problems in 
Asia, but because, in the author’s opinion, the region has the best available processes resulting in the 
best available data and the most health-protective outcomes. there may be pesticides that are not yet 
banned in the eu that need to be banned in Asia, in order to protect human health and the environment. 
the assessments by the eu, for example, are based on the use of PPe, whilst there is a significant lack of 
use of proper PPe in Asia.

However, not all pesticides still approved by eu should be regarded as safe. For example, lambda-
cyhalothrin is not yet banned by the eu but is known to have caused numerous poisonings around the 
world, including in Africa, canada, europe, Latin America, and usA.297 recently, an accidental burst pipe in 
a spray during spraying operations with lambda-cyhalothrin resulted in the death of a farmer in india.298  

cypermethrin, also still approved in the eu, is implicated in a number of poisonings, especially when it is 
used in combination with chlorpyrifos.299
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10.  Overall Recommendations for  
Vietnam, Laos, Bangladesh and India

A 
number of steps need to be taken at the regulatory level to ensure that pesticides which are 
causing poisoning, or are likely to cause uAPP, are removed from the market. some of these steps 
will also help protect against chronic pesticide poisoning and environmental impacts, such as 

loss of biodiversity, but it must be emphasised that that is not the purpose of this review; rather, it is 
solely focussed on acute unintentional poisoning. More analysis is needed to identify the pesticides 
causing the most damage in those categories. the recommended steps are the following:
�. implement Article 3.6 of the international code of conduct on Pesticide Management, which means 

prohibiting the manufacture, importation, or use of any pesticides that require PPe. 
2. immediately ban all pesticides on the priority List (table 8.3), including any formulations containing 

the combination of chlorpyrifos and cypermethrin, which is emerging in a number of countries as 
being responsible for significant poisonings, including deaths. 

3. Phase out all pesticides on each country’s short List.
4. cease the import of pesticides banned by the eu, as these have been found to be either too damaging 

to human health or the environment, or to have insufficient information to support their use.
5. cease the import of pesticides banned in their country of origin because that country has identified 

them as too hazardous for use.
6. countries that have banned pesticides for use but still allow their manufacture for export should 

cease this discriminatory practice. 

there are a number of non-regulatory areas where measures can be taken to reduce uAPP: 
�. governments work together and with other countries in the region and international organisations 

to prevent illegal trade in pesticides, particularly into Laos, which has huge land borders and 
inadequate resources to enforce compliance with bans and other regulatory measures.

2. governments should develop a national policy on replacing the pesticides implicated in uAPP with 
agroecological practices, and scale up national and international assistance with training for farmers 
on their implementation, so as to remove farmers’ perceived need for toxic pesticides.

3. All cases of hospitalisation should be data-segregated for occupational and accidental causation, 
including recording the pesticides involved, and the data made publicly available. Moreover, all 
cases should be collated at a national level and the information made publicly available to assist in 
the elimination of uAPP.

4. the monitoring of cases involving non-hospitalised occupational poisoning should be intensified to 
more accurately identify the scale of the problem and to identify the pesticides causing the harm.

5. greater monitoring of the impacts on children should be enforced.

vietnam, Laos, Bangladesh, and india are all suffering from very high levels of poisoning of their farmers, 
farmworkers, and in some cases, children. implementing the above recommendations will drastically 
reduce the problem and will not only improve the health and wellbeing of rural people but also their 
economic situation and food security. critical to the success of these recommendations is assisting 
farmers in the implementation of agroecological practices, aimed at improving their productivity, 
resilience to climate change and natural disasters, and relief from pests and plant diseases. 
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