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Executive Summary :

This study aimed to identify environmental and human health risks from organophosphate insecticide and
determine the risk reduction measures compatible with local conditions. An area was chosen in the upper northern
part of Thailand, which has a high potential to be affected by chemical usage and is sensitive to environmental
degradation. The study was conducted in Chiang Rai and Nan provinces in the fiscal year B.E. 2558 (from October 2014
to September 2015). The project comprised of two main parts. The first part was divided into the following 3 sections :
1) Biological samples (blood and urine) were collected from 425 and 401 volunteers in Chiang Rai and Nan provinces,
respectively, which were analyzed for cholinesterase enzyme activities and dialkylphosphate metabolites. The volunteers
representative of food producers and consumers were divided into three groups, i.e. farmers (in total approx.
100 individuals), general people, who were not mainly involved with farm activities but who were mostly office workers
(in total approx. 200 individuals) from every district of each provinces, and students (in total approx. 100 individuals)
were selected from four educational institutes, under graduated level and higher, in the main city of the selected
provinces. 2) In total 260 samples of soil/sediment, water and plants were collected in agricultural areas and public
surface water resources, in Chiang Rai and Nan provinces, to analyze for contaminated chemicals. 3) Investigating of
knowledge, attitude and behavior of volunteers on chemicals, food consumption, agricultural practices as well as
chances of chemical exposure in daily life were conducted by questionnaires and face to face interviews. The second
part of the study, brainstorming on pesticide risk reduction measures, was undertaken with participation of local people
using the data gained from the first part of the study as one decision criteria. Representatives of local authorities,
governmental officers, private and non-profit organizations, educational institutes and students, and farmers (both the
project volunteers and non-volunteers) were involved. The results of the study are as follows.

1. Pesticide contamination in the environment

Eleven chemicals were detected in the soil, water and plant samples collected in Chiang Rai and Nan provinces,
i.e. chlorpyrifos, methamidophos, triazophos, fenobucarb, carbaryl, methomyl, carbofuran, carbendazim, slyphosate,
AMPA, and paraquat. Most of the chemicals were found in the level of less than 1 mg/kg or 1 mg/l, except for
paraquat that has been found for maximum concentration of 18 mg/kg in soil. However, no standard values have
been established for these chemicals in Thailand.

2. Human health impacts by pesticide exposure

Results of blood enzyme activities and urine metabolites derived from organophosphate chemicals definitely
showed that all of three target groups were exposed to oreanophosphate insecticide. The results indicate clearly that
students have the highest potential of exposure, with the lowest cholinesterase activity compared to the others, even
though non-significant levels were found. Dialkylphosphate metabolites were detected in urine samples for 91.76%
and 73.82% of total volunteers in Chiang Rai and Nan provinces, respectively. The target group which has the maximum
number of volunteers contaminated with dialkylphosphate metabolites was the students, while the other two were
alike. Organophosphate contamination in 365 samples of the 12 most consuming vegetables and fruits, i.e. parsley,
cucumber, spring onion, chinese kale, bok choy, chinese cabbage, tangerine, chinese orange, pear, apple, cultivated
banana and green jujube, collected from local markets in Chiang Rai and Nan provinces were analyzed. Eleven chemicals
were detected, i.e. chlorpyrifos, diazinon, dimethoate, ethion, fenitrothion, malathion, methidathion, parathion-methyl,
profenophos, prothiofos and triazophos. For vegetables, the maximum numbers of chemicals (4-5 substances) were
found in spring onion and bok choy. The highest concentration of chemicals, chlorpyrifos, were found in bok choy
and parsley for 356.93 and 69.05 pg/kg, respectively. Parsley was the most frequently found for chemicals (86.9%
of samples). Tangerine and chinese orange contained the maximum number of chemicals found in fruits, for 7-9
substances. The highest concentrations, which were chlorpyrifos, were found in green jujube and tangerine for 86.36
and 106.28 ug/kg, respectively. The most frequently found for chemicals were tangerine and pear, (100% and 87.5%
of samples, respectively).

Calculated chemical exposures through food consumption of the volunteers did not exceed the acceptable
daily intake values for individual chemicals. However, assessment of cumulative acute dietary exposure to acetyl-
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cholinesterase inhibiting pesticide compare to referent chemical index (BMD10 Chlorpyrifos/100 at 14.8 pg/ke/day) showed
that 78.95% and 51.62% of volunteers of Chiang Rai and Nan provinces, respectively, exceeded the index value.
The results revealed that more than 50% of the populations in Chiang Rai and Nan provinces were at risk to health
impacts, particularly on nervous, muscular and other endocrine systems, by exposure to organophosphate insecticides.

3. Knowledge, attitude and behavior on chemicals, food consumption, agricultural practices and daily chemical exposure

The average level of volunteers’ knowledge was good to very good on health, environmental and economic
impacts of pesticides, and alternative methods to reducing chemical usage. The capability of chemicals to also enter
the body through skin penetration was however not known. The average level of volunteers’ knowledge on agricultural
operation concerning chemical using was moderate. Farmer volunteers showed average level of good to very good
for behaviors concerning reducing chemical usage, safe use and risk reduction from chemical exposure, but not likely
on pre-harvest interval after chemical application. Food consumption was considered to have a higher potential
of exposure than direct pesticide usage or exposure in daily life.

4. Analysis of pesticide risk reduction measure

Brainstorming procedure was organized to analyze for risk reduction solutions subject to local conditions.
Hence, relevant local authorities, sovernment, private and non-profit organizations, educational institutes and
students, and farmers (both the project volunteers and non-volunteers) in the studied provinces were invited to
participate. The following results have been concluded. Four major components in driving effective pesticide risk
reduction in communities include producers, hereinafter referred to as farmers, consumers, provincial policy and
supporting agencies that play roles according to their mandates and correspond with each other. Nevertheless, three
top goals were identified: (individual) behavioral change, promotion of social knowledge and awareness, and safe
food consumption and production networking. Provincial policy should strongly take these goals into account as
driving, promoting, and regulating tools.

Chiang Rai province has concluded a pesticide risk reduction action plan to reach the three top goals via the
following four measures:

Measure 1 Food consumption behavioral changes of various target groups, by disseminating relevant knowledge
to both producers and consumers; and establish central markets serving consumer needs and farmers’ production.

Measure 2 Promoting social awareness on pesticide hazards and environmental and health impacts through
disseminating information to target audiences by appropriated media, at for instance schools, temples and homes;
arranging life quality promoting events, for instance Chiang Rai safe food; and monitoring on health impacts from pesticides.

Measure 3 Promoting producer-consumer networks, including developing and extending both producer and
consumer groups.

Measure 4 Policy supporting, including clarified provincial policy on safe food production, and chemical sale
regulations; regulating measures and punishment on violators; establishing provincial production standards; extending
alternative markets; launching safe food consumption and native foods; and establishing provincial environmental
policy accordingly.

Nan province has concluded pesticide risk reduction action plan according to the three top goals via the
following three measures:

Measure 1 Food consumption behavioral changes of various target groups, i.e. farmers, officials, students,
government and private organizations, house keepers, youths and monks.

Measure 2 Promoting social awareness on pesticide hazard and environmental and health impacts through
disseminating information to target audiences by appropriated media with updated data; and monitoring on local
news regularly.

Measure 3 Promoting and extending safe food producer-consumer marketing network, including developing
and extending both producer and consumer groups and developing safe food markets.



