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Introduction  This paper aims to investigate the potential pesticide dermal contamination
among the agricultural community by observing the microenvironmental and
macroactivity interaction between farm children and adult farmer.

Methods A 24 hours timeline activity was observed and recorded in the agricultural
farming village, Kuala Selangor. In this study, 2 homes were monitored for 2
days following a pesticide application. A total of 2 adult farmers and 5
children (7-10 year old) were recruited to participate in this study. Twenty-
four hour videotape segments and time-activity diaries were collected during
the study.

Results The microenvironment and macroactivity interaction were modelled in this
study. By considering only the potential dermal exposure pathway, the
different biological vulnerability and exposure pattern to pesticides were
observed. Finding showed a greater extent of interaction between human and
its environment, where adult farmers are the main contributor of
environmental contaminants, and children is one of the vulnerable receivers
of the contaminants’ residuals from the environment.

Conclusion The daily activities and behaviors practiced by the agricultural community
were among the contributing factors which help to highlight the pesticide
dermal contamination pathway in the farming village. This study
recommends the necessary to consider the microenvironment and
macroactivity of the target community when assess their exposure levels to
the environment contaminants.

Keywords Dermal exposure - Microenvironment interaction - Pesticide - Children and
adult.
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INTRODUCTION
Skin exposure to chemical substances is widely
known to contribute significant dose in many
workplace situations. Its relative importance is
increasing when airborne occupational exposure
limits are reduced, particularly to OP pesticides
which disintegrate quickly in air and light.*? In
view of this, past studies asserted that dermal route
represented >99.0% of the total exposure among
farmers applying pesticide with their backpack
spraying devices.>* Nevertheless, the concern for
dermal exposure does not end in the workplace.
Pesticides may build up on surface such as carpets,
walls, and counters insider homes and building
regularly used by the community, such as schools,
day care centers, and public. This may be
associated with a number of different
environmental media including water, soil,
sediment, and consumer products.®

Since children and adult from different
environmental background are at different risk of up-
taking pesticide through the skin, Figure 1
demonstrates the potential dermal exposure pathway
from the pesticide treated farm. It shows that the
mixture of pesticides was absorbed into the soil and
leaches into groundwater through pesticide runoff

and its spray drift. It is possible for pesticide to land
on or be absorbed into the skin directly from the air.?
In other words, these pesticide residues may be
transferred to the skin from contact with the
contaminated surfaces or by submersion of body
parts into the substance through different dermal
exposure pathway among the children and adult.

In adults, dermal exposure more likely to
occur while mixing and loading the pesticide,
cleaning the equipment and disposing the empty
containers to avoid cross-contamination. Besides,
the condition of workers’ protective gear might
also serve as an additional exposure pathway.> &7
Nonetheless, children appear to be particularly
vulnerable to the effects of pesticides as they have
less developed detoxification pathway and larger
body surface area and volume of the skin.? In fact,
due to their age- and gender-related exposure
pattern, children who live in the agricultural
community are inevitable from exposure to
pesticides from their indoor and outdoor activity.®
10 Therefore, this paper aims to investigate the
potential pesticide dermal contamination among the
agricultural community by observing the
microenvironmental and macroactivity interaction
between farm children and adult farmer.

Stressor Pesticide applied to use site ‘
Source Runoft Soil «— Spray drift — Leaclmg to
groundwater
A A4
Exposure media ‘ Surface water/sediment F
: D 1
Receptors Children } sHea > Adult
uptake

Figure 1 Dermal exposure pathway from pesticide treated farm.**

MATERIALS AND METHODS

In this study, 2 homes from the agricultural farming
village of Kuala Selangor were monitored for 2
days following a pesticide application. Twenty-four
(24) hours videotape segments and time-activity
diaries were collected during the study. A total of 2
adult farmers and 5 children (7-10 year old) were
recruited to participate in this study. Specific
macroactivity and microenvironment combinations
for both the adult farmer and their children were
determined from the videotape segments and the
time-activity diaries. The purpose of this method is
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to assess the community’s exposure to pesticides
by considering the microenvironment/
macroactivity interaction. With this approach, both
the adult farmer and their children’s exposure to
chemicals are observed for each microenvironment
where they spend time and each macroactivity that
they conduct within that specific
microenvironment.*

RESULTS
The aggregate exposure is modelled by combining
both  the  microenvironment/  macroactivity
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interaction as shown in Figure 2. By considering
only the potential dermal exposure pathway, the
different biological wvulnerability and exposure
pattern to pesticides were observed. Finding
showed a greater extent of interaction between

human and its environment, where adult farmers
are the main environment contaminants’
contributor, and children are one of the vulnerable
receivers of the contaminants’ residuals from the
environment.
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Figure 2 A 24 hours timeline among studied farming community

24hrs timeline ‘ ‘ Adult Farmers ‘
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1100
1200 Shower at irrigation system 4
1300 Pick up kid from school L
1400 Lunch, prayer time
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Since the environment-surface-skin  transfer

contamination and consecutive absorption is a
complex process’, the mechanism of pesticide
transport from an exposure sources to the skin
surface and their subsequent absorption into the
body is of concerned.’*** Therefore, this study
assumes that an additive effect occurs when a
mixture of pesticide was deposited into the skin.
For instance, pesticide droplet from the spraying
drift may retain on foliage as pesticide residues, or
can be transferred to the body surface during the
subsequent dermal contact through water and soil
by adult and children.'® Besides, due to insufficient
data on the total mixture of pesticide used, study
presumes that 100% of the effective surface
loading of pesticide has been dissolved in water
and soil.

The Adult
Macroactivity
Workplace skin contamination can occur as a result
of fall-out from aerosols, via direct immersion into

Farmer’s Microenvironment/
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the chemical, as a result of accidental spills onto
the body, through vapor penetration of the skin, or
from contact with contaminated surfaces.’To date,
its relative important is increasing when airborne
occupational exposure limits are reduced, such as
organophosphate pesticide which could disintegrate
quickly in the air and under light exposure but
pesticide residues can remain for days, weeks and
months in environmental surface. > %

This study observed that young adult (15
year old) spent his after school hours to help in the
farmland which was viewed as a way of life to
support and keep the family’s land and asset. This
situation was widely being practiced among
family-based agricultural community in developing
country like Malaysia®® Therefore, young adult are
likely to expose to pesticide from their indoor
school and home environment, as well as from the
outdoor pesticide-treated farmland and during
recreational activity. Besides, adult farmers (>18
years) who spent most of their time outdoors in the
farmland are seen as the main contributing factor
for the subsequent pesticide contamination through
dermal pathway via water and soil to the
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agricultural community. In fact, farmers are also
unavoidable from direct dermal contamination
when handling with pesticides or re-entering
pesticide-treated farmland. ® %

The video segmental also recorded that,
farmers who received an amount of pesticide
attached to their protective clothes, might cross-
contaminate his protective clothes, might cross-
contaminate his protective gear into the nearby
furrow irrigation system which then dissolved
pesticide residues in soil or water. He then travels
home or to school to pick up his children with his
vehicle adhered with soil contaminated with
pesticide from spray drift. Once they arrive home,
“take-home pathway” occur as both adults and
children brought the residuals from outside. In
addition, contaminated furrow irrigation might
either returning to rivers and streams from drainage
water, or percolates through the soil and returns to
a river or back to the household water supply
system.

The Children’s Microenvironment/ Macroactivity

It is known that children who live in proximity to
the pesticide-treated farmland are facing the
considerable effect of low-level and cumulative
pesticide exposure.’®*®This is due to the fact that,
children are physiologically different from that of
an adult in response to the environmental
toxicants.®?° Children internal organs are still
developing and maturing. Their enzymatic,
metabolic, and immune systems may provide less
protection than an adult. Under this continuous
environmental stress, children become vulnerable
to this environmental contaminant as compared to
adults. 8

During video segmental analysis, pre-
children was observed as the susceptible group due
to their small body mass (relative to dose) which
caused them become vulnerable when exposed to
pesticide through mouthing objects, crawling near
to the floor where the pesticide residuals settled
and etc.!® ¥ The outdoor-type children who is
physically active for their outdoor activity, such as
rolling on the grass, hide or play in the bush, and
slide or tumble around the field are viewed as the
high risk group of receiving the pesticide residues
or droplet drifted from nearby farming areas.

In addition, dermal exposure from the
indoor environment (e.g. day care center, school,
and classroom) is viewed as another important
exposure pathway. In fact, once in an indoor
environment, pesticides’ breakdown rate become
slowly, where the residues may be protected from
direct sunlight, rain, temperature variation and
microbial action.'” ?"#As a result, children may be
more exposed to pesticides through normal daily
activities after a residential pesticide application
within the home.
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CONCLUSION

This study provides a platform of discussion for the
potential pesticide dermal contamination through
environmental and occupational exposure by the
children and adult when considers their
microenvironment/macroactivity pattern. The daily
activities and behaviors practiced by the
agricultural community were among the
contributing factors which help to highlight the
pesticide dermal contamination pathway in the
farming village.
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